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SUMMAEY 

Atmospheric trace constituents in the upper troposphere 
and lower stratosphere are being measured as part ot the 
Global Atmospheric Sampling Program (GASP), using fully 
automated air sampling systems cr. board the NASA CV-990 
research aircraft and four commercial B-747 aircraft in 
routine airline service. 

This report is the ninth cf a series of reports which 
describes the data currently available trom GASP, including 
fligut routes and dates, instrumentation , data processing 
procedures# and data tape specifications. In-situ 
measurements of atmospheric czcne# carbcn monoxide# water 
vapor# and clouds, and related meteorological and flight 
information obtained during 69C flights cf aircraft N533PA 
and N4711U from January 3 through October 4, 1977 are 
reported. Measurements of czcne levels within the first 
class cabin or these aircraft are also reported. These data 
are new available from the National Climatic Center# 
Asheville# NC# 28601. In addition to the GASP data# 
tropopause pressures obtained from time and spact 
intetpclat ion cf National Meteorological center (KMC) 
archived data for the dates of the flights are included. 


INTBCDUCTION 

This report announces the availability of atmospheric 
trace constituent data obtained during 336 flights ot the 
GASP-eguipped h-747SP N533PA from January 21, 1977 through 
October 4# 1977 and 354 flights ot £-747 N 4 7 1 1 U from January 
3# 1977 through September 20# 1977. 

The objectives or the NASn Global Atmospheric Sampling 
Program are to provide baseline data of selected atmospheric 
constituents in the upper troposphere and lower stratosphere 
and to document and analyze these data to 1) provide a 
better understanding of the dynamics of the atmosphere in 
the region where commercial aircraft fly, and 2) provide 
initial value boundary conditions for atmospheric models 
being used tc assess potential adverse effects trom aircraft 
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exhaust emissions on the natural atmosphere. 

The GASP program began in 1972 with a feasibility study 
cf the concept of using commercial airliners in routine 
service to obtain atmospheric data. Since then, this 
program has progressed from design and acquisition of 
hardware to collecting global data on a daily basis (refs. 
1-6). Fully automated GASP systems have been operated on a 
United Airlines 8-747, two Pan American- World Airways 
£-747* sj, a gantas Airways of Australia 8-747, and the NASA 
CV-59C research aircraft. The GASP system design, the 
measurement instruments, the cn-boaid computer tor automatic 
ccntrcl and data management, and system maintenance 
procedures are described in references 7 and 8. Analyses of 
GASP data are reported in references 9—17. 

In addition to the ambient atmospheric constituent 
measurements,. GASP began, in March 1977, tc make 
measurements of cabin ozone levels on aircraft N533PA and 
N4711U. These aircraft are providing simultaneous 
measurements of cabin and ambient czcne on flights cf 
varying duration, and at different flight levels, 
geographical locations, and seasons. Based on Occupational 
Safety ano Health Administration (OSHA) ozone standards, and 
analysis of the available data (including GASP ambient czone 
measurement (rets. 15 and 18) and simultaneous cabin and 
ambient ozone measurements from selected GASP flights (ref. 
17)), the Federal Aviation Administration (FAA) has issued a 
Notice of Proposed fulemaking (NPRM) regarding acceptable 
levels cf ozene in aircraft cabins (ref. 19)... 

This report is the ninth in a series of reports to 
announce the availability of GASP data from the National. 
Climatic Center, Asheville, North Carolina, 28801.. Bata for 
March 1975 through December 1976 are archived on tapes 
VL0C0 1-V100Q8 (refs.. 20-26) . continuous record data 
obtained cn Pan Am’s Fiftieth Anniversary around-the-wctld- 
via-the-poles flight cn October 28-31, 1977 are archived on 
tape VLC009 (ref. 27). For each of these tapes, the time 
periods covered, and the GASP aircraft from which data are 
archived are identified in table I. Data obtained by Pan Am 
N533PA from January 21-0ctober 4, 1977 are archived cn tape 
VLCC1C, and data obtained by United N4711U from January 3- 
September 20, 1977 are archived on tape VL0012. 


DATA ACQUISITION 

For each GASP flight, data acquisition begins on ascent 
through the 6 km altitude flight level, and terminates cn 
descent through 6 km. A complete GASP sampling cycle is 60 
minutes, divided into 12 five minute sampling segments. 
During alternate segments (at 10 minute intervals) , air 
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sample data are recorded for all instruments. During the 
intervening segments the system is in one of six different 
calibration cycles to allow for in-flight checks on 
instrument operation (if required) . Whenever any 
calibration cycle is not needed for a given instrument, that 
instrument acquires air sample data during the segment. Per 
normal GASP sampling a 16 second recording is made at the 
end of each five minute sampling segment. 

Cassette tapes, on which the data are recorded onboard 
the aircraft in serial format, are transcribed to 
computer-compatible form for data reduction. At this stage, 
laboratory instrument calibration information required fer 
data processing is included, redundant and non-usable data 
ace removed, and the data are re-transcribed to final form 
and units. On the GASP archive tapes, the data are grouped 
by aircraft and identified by flights with the airports of 
departure and arrival designated by the standard 
three-letter airport code (ref. 28). Detailed specifi- 
cations and formats for the GASP data are given in Appendix 
A. Data for each fliqht begins with an FLHT recced (table 
A-I) to provide flight identification information. This 
record is followed by a series cf DATA rec: i.us (table A-II), 
one for each recording made during the flight. Summary 
tabulations for tapes VL0010 and VL0012 showing the route, 
date, number of DATA records, and constituent data available 
for each flight are given in tables II and III. 


MEASUBEHENTS Oi> 

For each ic-situ constituent measurement, an instrument 
ID number is given in the FLHT record for each flight for 
which constituent data are available; otherwise, ID = •«'. 
In. addition, each measurement has an associated TAG in each 
DATA record, if TAG * ' M * # data are not available for that 
record, and the data field has been set equal to aero. 


Ozone 

Ozone measurements are made using an ultraviolet 
absorption ozone photometer (ref. 29). The concentration of 
atmospheric ozone is determined by measuring the difference 
in intensity of an ultraviolet light beam which alternately 
passes through the sample gas and an ozone-free zero gas 
(generated within the instrument). The instrument output is 
digital, and the register is up-dated at the end of each 20 
second measuring cycle. The range of this instrument is 
from 3 to 20,000 ppbv (parts per billion by volume), with a 
sensitivity of 3 ppbv. Data from flight tests of the 
instrument are given in reference 3. 
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1 Price to Pebruary 1977, gasp ozone instruments were 

checked (ever the range 0 to 1000 ppbv) against an ozone 
generator which was calibrated at 1000 ppbv by the one 
percent neutral buffered potassium iodide (KI) aethed (ref. 
30) . Based on the average of these KI calibrations the GASP 
ozone instruments read the correct ozone concentrations c£ 
an air sample at 1 atmosphere pressure and 25 degrees C when 
the span is set at 68200. 

Becent laboratory studies comparing ozone measurement 
techniques (refs. 31 and references therein) have reported 
that the KI method may actually give ozone levels which are 
from 10 to 30 percent high depending on the details of the 
procedure used. Because of this uncertainty of the KI 

procedure as a standard for ozone measurements, GASP ozone 
instruments are now calibrated by comparison with a 
commercial U. V. photometer maintained at Lewis as a 
transfer standard. This transfer standard is periodically 
(about every 6 mentis) calibrated against the Jet Eropulsion 
Laboratory 5 meter path length U. V. photometer (ref. 31). 
With the span setting of the transfer standard and the GASP 
ozone instruments set at 582CC, the JPL calibrations 
indicate that the GASP data are 9 percent high. To date 
these span settings have not been readjusted. 

In-flight monitoring of the ozone instrument includes 
measurement of the instrument zerc by flowing the sample 
through a charcoal filter external to the instrument, and 
measurement of the electronic span, setting and control 
frequencies. The instrument is net calibrated in-flight 

with an ozone calibration gas due to the difficulty of 
generating a precisely knewn ozone concentration in the 
flight system. Periodic checks for calibration consistency 
are performed in the laboratory. 

Ambient ozone me asurement . The air sample is 
pressurized to nominally 100 kPa (1 atm) prior to 

measurement of the ozone level. The ozone readings are 
corrected for drift of the instrument zero by subtracting 
the most current zero-level reading. To account for 
differences in regulated pressure between GASP systems, and 
to account for variations in the air sample temperature and 
pressure during flight, the zerc-corrected ozone levels are 
normalized to standard atmospheric pressure and to a 
temperature cf 25 degrees C. Bata are not reported if the 
pressure of the sample entering the ozone instrument is less 
than aircraft cabin pressure. 

The destruction of ozone in the 

tetraf luoroethylene (TFE) sample lines from the inlet probe 
to the instrument, and in the IFE-coated diaphragm pump is 
periodically measured on board the aircraft under conditions 
simulating operation in flight. The ozone mixing ratio at 
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the probe inlet (03, in ppbv) is expressed in terms ot the 
measured czone mixing ratio (C3m, ir. r t b v) as 


03 - (Ua)t3» 


( 1 ) 


with the constant 'a' deter min el by a regression analysis on 
the appropriate destruction test data. Per the data 
reported on tapes VL0C10 and VLC012, the ozone destruction 
corrections were made using (tea) = 1.C28 and (Ha) * 1.044 
respectively. The uncertainty in these approximations is ♦ 
2 percent. The destruction constants used are given in the 
FLHT record for each flight (see table A- 1) . 


In previous reports a mere complicated form of equation 
(-1) was reported (refs. 21-26) which accounted separately 
for destruction of ozone by thermal and wall effects (refs. 
32-34). Although the percentage of the incoming czone 
destroyed by wall effects decreases with increasing 
concentrations, the percentage cf the incoming ozone 
destroyed by the thermal mechanism increases with increasing 
concentration. since both mechanisms are likely 
contributing to the system destruction, it is not surprising 
that the destruction data are approximated well with a 
linear relationship which gives a constant percentage 
destruction. 


As mentioned above, reported ozone levels have been 
corrected for drift of the instrument zero, for differences 
in the densities between the sampling and laboratory 
conditions, and for ozone destruction in the sample lines 
and pump. Zerc level data appear in cal cycle 1 and are 
identified by a *2* tag. The density ratio factor is given 
by BEOS in. the DATA records. Ozcne data values reported 
have been calculated as follows: 


03 « <1*a)MBH0R)*(C3r - C3z) (2) 


where 

03z is the most current zero 

03r is the measured (unccrrected) ozone mixing ratio 
RHOB is the density correction 

(Ha) is the destruction correction (see Eg. (1)) 

Three czone data values are reported in the DATA 
records (see table A-II). The reading at the time the 
recording is made is 03. The mean ozone level for the 128 
seccnds preceding the recording is 03A, and the standard 
deviation of the measured czone levels for that period is 
03S. Because for seme DATA records C3 is available, but 03A 
and/or C3S are not, all three values are tagged separately. 
Note that during continuous recordings (NODE. = 10, or 
TYPE = »!*, or TYPE * »C«) C3 A = 03S * 0 and their 

respective tags ate set equal tc ' N ' . 


Cabin qzoQfe for the GASP measurement of 
cabin ozone, the air is drawn from a 0.62 ca diameter port, 
located about 1,5 a anove the floor on the wall of the 
staircase to the upper deck in the first class catin. This 
port is attended about .62 ca from the wall surface to 
ainiaize drawing air froa along the wall. About 6 a cf 0.62 
co diameter TFE-coated tubing is used between this port and 
the analyzer. 

Cabin ozone data are processed in a manner directly 
analogous to that used for the ambient ozone levels. That 
is,, cabin ozone levels (033, in ppbV) are calculated as 
follows: 

033= (CCENS) *(033r-033z) (3) 


where 

033z is the most current zerc 

033r is the measured (uncorrected) ozone mixing ratio 
CDENS is the density correction. Assumed air sample 
temperature =15 deg C at cabin .pressure. 

Zero level data appear in cal cycle 1,. and are identified by 
a *Z» tag. The density ratio factor, CDENS , is given in. the 
DATA records for each observation, so that the raw data 
readings can be extracted and altercate processing schemes 
employed at the analysts' option. 

From the beginning cf the N533PA cabin . ozone 
measurements cn April .3, 1977, until the installation of a 
charcoal filter system on August 6, 1977, 

high-temperature (15th compressor stage) bleed was used 
intermittently fcr cabin air. as a technique to reduce ozone 
levels. Pox data obtained, after Kay V2th, signals are 
available in the GASP DATA records (BLDGND and BIDPLT, see 
table A-II) which indicate the use of high- temperature bleed 
as .follows: 

a) If BLDFLT > BLDGND, and BLDFLT < 73,. and BLDGND < 73, 
15th stage bleed is on. 

b) If BLDPLT < BLDGND, OS ELCFLt > 73, or. BLDGND £ 73, 

15th stage bleed is off. 

These fields are relevant only fcr aircraft N533PA, and only 
foe data obtained after Hay 12th. Although 15th stage bleed 
was used occasionally prior tc that date its use was not 
coded into the GASP data. 


Carbon Honoxide 

The carbcn-moncxide measurement is made with an 
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infra-red absorption analyzer using dual isotope 
fluorescence. in the dual isotope fluorescence technique, 
alternating pulses of IS radiation spectra from a single 
source are produced that are an exact match of the 
vibrational-rotational absorption. bands of ctac“ and 
C**C**. These two IF. radiation spectra are passed through a 
single air-sample chamber. The CC present in the air 
sample (98. 9X of all naturally occuring carbon-monoxide is 
C>2ci6) will absorb the Ci*oi* radiation but not the C‘ 3 0i* 
radiation. Tnus the C* 3 0‘* radiation pulse is a reference 
against which the absorption cf c* 2 0‘* can be measured. 
After passing through the air-sample chamber, the 
alternating radiation pulses are converted to electrical 
signals by a solid-state in detector. Katio comparison of 
the two signal levels yields a voltage corresponding to the 
co concentration in the air saiple. 

The air sample, pressurized to 100 kPa (1 atm) passes 
through a dessicant cartridge to remove eater Vapor, and 
through a particulate filter before admission to the 
aif-sample chamber. Inlet pressure and temperature are 
measured to permit corrections for density etfects. Data 
are normalized to standard atmospheric pressure and to a 
temperature of 25 degrees C. The analyzer zero-output, level 
is monitored at 20 minute, intervals by diverting the air 
sample through a heated, hopcalite scrubber to remove all 
traces cf CO from the air sample. Car bo n-tcncxj.de 
concentrations are corrected fcr zero drift by subtracting 
the most current zero-output level as discussed belcw. The 
electronic gain cf the analyzer is monitored once per hour. 

Output of the analyzer is a linear 0 to 5V tC signal 
corresponding tc the CO level of the air sample- 
Sensitivity, adjusted during calibration, is 250 ppbv per 
volt.- Limit of detectability is. 20 ppbv, .Because a. change 
in analyzer, ambient temperature causes, a zero shift, and 
because the data syrtem cannot accept a negative voltage, 
the zero-output level is set at 2V DC. Full scale output 
th-us corresponds to 750 ppbv. 

The analyzers are calibrated with Co in nitrogen gas 
mixtures obtained from the National Bureau cf Standards. 
The CO content cf these mixtures is accurately known so as 
tc serve as NBS Standard Deference Materials. The lowest, 
concentration cf CO obtainable as an NBS/SRM is about 10 
ppmv. Therefore, a precision flow blender is used .tc dilute 
this mixture with proportionate amounts of CO-free nitrogen 
tc obtain sample flows in the range of 100 ppbv to 900 ppbv. 
Calibrations using the diluted NBS/SBM ate estimated to be 
accurate to within ♦ 2 percent - . 

Early in the GASP program, calibrations were also 
performed with nitrogen cylinders whose co content was 
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deter Bin* (3 from a comparison with an HBS/SRtt calibration. 
The use of these span gases fat calibration has been 
discontinued because of the variability of the CO level over 
a period of tine. 

Each analyzer is calibrated prior to its installation 
cn an aircraft. a check cn this calibration is performed 
upon its removal to determine any change in sensitivity. 
Uncertainty of the co measurement is the result of 
cablibration errors, change in sensitivity between 
calibrations, and random fluctuation, of the output signal. 
For the data reported herein, the measurement error ranges 
from + 4 to ♦ 10 percent of reading due to calibration error 
and sensitivity change. The. standard error due tc random 
fluctuation of the output signal is ♦ 14 ppbv. 

Carbon monoxide data are processed according to the 
following: 


CO « . 25 (RHOR) (COV-COz) 


14) 


where- 

COz is the most current zero (mv) 

GOv is the local CO voltage (mv) 

RHOE is the density correction 

Dutinq the course of each flight, the CO zero level. ma.y 
vary appreciably. Because the data reduction always uses 
the 'most current* values available, ana new C0z*s are 
obtained at nominally 20 minute intervals, COz variations 
can. introduce errors in the reported co mixing ratios. For 
example, if the true CO mixing ratio is constant, a 
difference of TCO mv in two consecutive- zeros would result 
in an error of up to 25 ppbv in the reported co level. To 
assist in identifying data which- may have a significant 
error due to zero level variation, any COz reading, which 
differs from the previous zero by more than 100 mv has had. 
the normal. *2* tag replaced with m *C* tag. co data 

readings that occur between 2 zercs that differ by more than 
200 mv have teen edited. out. 


Three carbon monoxide data values are reported in the 
DATA records (see table A-II). The reading at the time the 
recording is made is CO. The mean carbon monoxide level for 
the 128 seconds preceding the recording is COA, and the 
standard deviation- of the measured carbon monoxide levels 
for that period is COSD. Because for some DATA records co 
is available, but COA and/or COSD are not, all three values 
are tagged separately. Note that during continuous 
recordings (MODE * 10, or TYPE * «i*, or TYPE = *C'). 
COA * COSD « 0 and their respective tags ace set equal to 
•ft*. 


■ 
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Atmospheric water vapor is measured with an aluminum 
oxide dew-frost point hygrometer (ref. 35). The sensing 
element consists of a small strip of aluminum which is 
anodized to provide a porous oxide layer. 1 very thin 
coating of geld is evaporated over this structute. The 
aluminum base and the gold layer form the two electrodes of 
a capacitor whose impedance varies with the amount cf water 
adsorbed on the porous surface. 

This instrument provides dew-frest point temperatures 
(DIPT) from -11C degrees C tc *40 degrees C for air sample 
temperatures from -65 degrees C to *40 degrees C. The air 
temperature is measured with a thermistor mounted on the 
sensor probe. The sensors are calibrated by the 
manufacturer, with a specified DFPT accuracy of ♦ 3 degrees 
C for -110 degrees C < DFPT < -60 degrees C and ♦ 2 degrees 
C for -60 degrees C <~DFPT degrees c. 

The sensors are re-calibrated in an environmental 
chamber at HASA-tewis prior tc installation on the aircraft. 
Calibration gas is provided by blending room air (DEPT * 1C 
degrees C) , laboratory service air (DFPT = -40 degrees C) , 
and liquid nitrogen boil-off (DEFT * -70 degrees C). The 
calibraticn is performed by comparing the aluminum oxide 
sensor output with the devrfrost point temperature measured 
by. a cocled-mirror hygrometer. Because the sensor output 
varies with air-sample temperature, calibration is performed, 
at room temperature, -20 degrees c and -40 degrees C. Upon 
removal from the aircraft, sensors are re-calibrated again 
at room temperature. Data are used only if the 
recalifcrations are within the limits specified above. 

The water vapor sensor is moun-ted' in a de-iced airscoop 
of the type used on B-747 aircraft for measurement of 
outside air temperature. The mounting of the sensor and zhe 
thermistor within the scoop is similar to that of the H B-57 
Air Sampler" described in reference 36. GASP flight test 
data using this mounting are reported in reference 3. 
Because the scocp mount results in measurement at stagnation 
conditions, the water vaper-pressure calculated from the 
indicated DFPT is corrected by the ratio of static tc total 
pressure, and then used to calculate the ambient water-vapor 
mixing ratio (in parts per million by weight, fpmw) and the 
ambient air dew-frost point. 

Laboratory tests on the aluminum oxide hygrometer have 
shewn several serious deficiencies which must be considered 
in evaluating the flight data. In these tests the response 
of. the aluminum oxide hygrometer was compared to two 
cooled-mirror hygrometers; an aircraft-type undergoing 
response testing with the aluminum oxide hygrometer, and the 
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laboratory standard cooled-mirrcr hygrometer mentioned 
previously* The DFPT readings of the two cooled-mirrcr 
hygrometers generally agreed to within 1 degree C. Their 
response was faster than the response of the aluminum oxide 
hygrometer ty about a factor cf 10, thus the cooled-mirror 
hygrometer data were used as actual dew-frcst point 
temperature. 

Response tc step ch^pge in sensor temperature 
cogs^apt DFPT, ~As mentioned "in a previous paragraph," the 
IndIcated"D?PT is dependent on the equilibrium air-sample 
temperature* This effect is included in the data reduction 
through the use cf temperature dependent calibration curves. 
In addition, however, the sensor has been found tc have a 
transient response to changes in ambient temperature at 
constant DFPT (see ref* 3). This response is dependent cn 
both the magnitude cf the temperature change, and the rate 
of change. In response to a decrease in temperature cf 20 
degrees C at the rate of 2 degrees c/min, the indicated DFPT 
decreased during the temperature transient to less than the 
actual DFPT, and then slowly increased toward the true value 
with a time constant of approximately an hour. Thus a 
decreasing ambient temperature at constant dew-frest point 
will result in indicated DFPT values which are too low, and 
conversely increasing ambient temperature at constant 
dew-frost point will result in indicated DFPT values which 
are tco high. 

Res ponse to s tep c hange in DFPT at con stant senso r 
££fi£§£ii&££* The time constant (to"achieve 63 percent of a 
step change in DFPT) of the aluminum oxide hygrometer was 
found to vary from 8 to 30 minutes depending on the 
equilibrium air-sample temperature and the magnitude and 
direction of the step change in DFPT, In going from 
wet-to-dry conditions, the indicated DFPT was higher than 
the actual DFPT, and conversely, in going from dry-to-wet 
the indicated DFPT was lower than the actual DFPT, 

' Sensqr response during simulat ed climbout . The most 

severe gradients in ambient temperature and water vapor are 
encountered as the aircraft climbs to cruise altitude, with 
ambient temperature and DFPT both decreasing* The response 
characteristics described in the preceding paragraphs 
suggest that the aluminum oxide hygrometer would indicate 

; too high a DFPT in response to the decreasing humidity, but 

> would indicate tco low a DFPT in response to the decreasing 
temperature. Thus the possibility exists for compensating 
effects* 

> Response bellow in g satu ration * The recovery of the 

; sensor "from saturated conditions, as would be encountered 

with the passage of the aircraft through clouds, was found 
to be very slow. Laboratory test data showed that, after 
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having teen subjected to saturated conditions for 40 
minutes, the aluminum oxide hygrometer continued tc indicate 
saturation for an additional 30 minutes after the air was no 
longer saturated. The test was terminated at this time, and 
no data are available for the time required for the aluminum 
oxide hygrometer reading to return to the true DtPl. This 
slow response characteristic is apparent in the flight data 
also whenever prolonged saturation is indicated. 


because of the necessity c i interpreting the water 
vaper measurements in terms of the response characteristics 
described above, and in relation to other measurements, 
water vapor data are reported cnly for flights for which 
data for at least one other constituent are also available. 
Or. the tape, water vapor data are reported as both dew- frost 
pcint temperature (DFPTA) and water vapor mixing ratio 
(WVKEA) in the l' AT A records (see table A-*II). Whenever the 
indicated dew-frese point temperature is equal to the static 
air temperature, DFTAGA = '3‘, as a flag to the tact that 
saturated conditions were encountered. 


Cloud Detector and Light Scattering Particles 
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Flight test experience with the light-scattering 
particle counters included in the GASP systems (see ref. 3) 
has indicated that flight through clouds results in a 
significantly greater count of the largest size particles (D 
> 3 micrometers) than is obtained in clear ait. A simple 
cloud detector is thus available by observing the counting 
rate cf the largest size particles. This signal is 
monitored for 256 seconds prior to each data recording. The 
time (in seconds) during which the cloud rate, CLEFT, is 
greater than a preset level, CLDHI, is interpreted as time 
in clouds (CLSEC; see table A-II) . The CLDHI level was 
programmed’ on board the United airliner based cn visual 
observation of a light haze, and corresponds to a local 
particle density (for D > 3 micrometers) of 66,000 
particles/cubic meter. If CLSEC > C, CLTAG * *c*. It cloud 
data are not available, CLTAG = •»*. . 

The number c£ cloud encounters (CLAYP ; see tatle A-II) 
is also available. Whenever clouds are detected (CLDBT > 
CLDHI), this is interpreted as a continuous encounter until 
cloud-free ait is detected. This determination requires a 
second preset level, CLDLO. If a is the number of tines 
that the clcud rate crosses CLDHI and CLDLO (or CLDLO and 
CLDHI) in succession, then CLAYK = (n+1)/2. For the data 
reported herein CLDLC was set at CLCHI/8. 

Except for clouds,, data from the light scattering 
particle counters have not been reported previously due to a. 
rather large uncertainty in the total particle count 



resulting Cron ncnuniforn illumination of the sample volume, 
and high ncise-ta- signal ratice cn channels measuring 
particles less than 1.4 microns in diameter. However, in 
response to requests, and as a supplement to the 
time* in-clouds data, measured particle densities, in 
particles/amtient cubic meter, are reported for 
particles > .45, > 1.4, and > 3 microns in diameter. The 
latter channel is the cne used by the cloud detector, 
although the particle densities are obtained ever a 60 
second -sampliug period, whereas the samplinq time ter the 
cloud detection is 256 seconds. 

The particle density data reported are subject to 
variations between instruments due to differences in 
illumination of the sample volume. Our preliminary 
indication is that the resultant difference ih magnitude may 
be on the order of ♦ 1/2 cycle (X cr / by a factor of 3) . 
A detailed mapping of the sample volume light field has not 
been made for any of the instruments flown on GASP E-747‘s 
nor has any attempt been made tc correct or normalize the 
data. It should also be noted that the minimum detectable 
particle density is approximately 30 particles/ambient cubic 
meter. 

Particle density and clcud data are reported when 
available in the DATA record £cr each sampling period. 
There are no calibration cycles for this instrument, sc all 
CYCLES are . data. Since a pre-recerding sampling period is 
required for these measurements, data do not appear fer 
continuous recordings (MODE = 10, or TYPE c *!.•). For all 
flights in which particle or cloud data are reported, the 
instrument ID number is given in the FLHT records, otherwise 
PCSID * PCEID * «M». 


Filter Samples 

Atmospheric concentration data for sulfates, nitrates, 
chlorides, and fluorides are provided by exposure and 
subsequent laboratory analysis cf filter samples. Filter 
exposures are programmed to occur at altitudes greater than 
9.6 kilometers cn the first flight of every third calendar 
day, provided that an unexposed filter is available. 
Filters are normally exposed for twe hours, although shorter 
exposures may occur if the aircraft descends to an altitude 
less than 9.6 kilometers before two hours have elapsed. 

Filter data are included in the FLHT record (table A-l) 
for each flight. If an exposure occurs (FILEX * 'T'), and 
if data from the laboratory analysis are available (FDATA * 
*1*), the date, time, altitude, and position for the 
beginning and end of the exposure period, the type of 
filter, and the constitutent data are reported. The data 
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ttom the laboratory analysis (in micrograms/filter) are 
divided by the integrated filter flew rater (in ambient cubic 
meters), and data are reported as sicr-ograms/cubic meter. 

a ppa gftfeug. The multi- filter apparatus is 
an enclosed slide mechanism which accommodates a filter 
magazine- containing eight individual filter holders. Filter 
insertion, retraction, and advancement are automatic upon 
command from the '»AS F system control unit. Airflow rot- the 
apparatus is supplied from an external prohe (25 mm 

diameter) and expanded in the sampling duct (67 »m 
diameter) . 

^^ter pi, €t.arat ion . All filter exposures Cor which 
data have been "reported to date were made using IEC-1478 
filter paper. Thi3 is a low resistance, cellulose type 
material made from second cut ccttcn linters with cotton 
scrim backing for added strength. This paper was specially 
designed for high altitude air sampling and thus reatures 
lew pressure drop, high flow- rate, and good retention for 
small airborne particles. This paper is impregnated with 
aibutoxyethylphthalate during manufacture to improve 

collection efficiency. 

Pricr to use, this paper must be washed to remove 
residual amounts of water soluble contaminants (ref. 37) . 
Semi-automatic washing apparatus is available to process up 
to 25 filters at one time. An auxiliary tray is leaded with 
individual filters each sandwiched between stainless steel 
support screens. The washing procedure is essentially as 
follows: 

a) immerse filters in carbonate buffer solution (0.024M 
sodium carbonate and 0.030H sodium bicarbonate) and soak 
for 5-10 minutes. 

b) Rinse in deionized water about 3 times. 

c) - Immerse in 0.1M acetic acid solution and soak for 3-5 

minutes. 

d) Ribse in deicnized water about 3 times. 

«) wash filter group at least 4- times in automatic-cycling 
washer system using deionized water saturated with 
dibutox-yethylphthalate. 

f) Dry in washer chamber - with clear filtered air warmed to 
36-40 degrees C. 

g) Place filters in dessicator and vacuum dry overnight. 

Samples from each wash group are analyzed for background 
levels of contamination to verify the washing procedure. 

Upon acceptance, the group c£ filters is transferred to 
a- clean room fet filter holder assembly and sealing. The 
filter holder assemblies ar.e sealed in ultra-clean 
polyethylene bags to prevent ccnta-ainatioa during shipping 
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and handling* After filter exposure and removal from- the 
aircrart, each magazine is re-bagged and carefully 
re-packaged fcr return shipment and analysis. 

ana l ysi s. Prior to analysis, each filter is cut 
into four equal segments for separate constituent analysis, 
if necessary, and for comparative, repeat analyses. Sulfate, 
nitrate, chloride, and fluoride ion concentrations are 
determined by ion chromatography. The basics cf this 
analysis technique arc described it. references 38-40. This 
procedure requires vetting a filter segment with 1C ml cf 
cartonate buffet (0.0024(1 scdium carbonate; and 0.C03M 
sodium bicarbonate) as the extracting solution. A 0.5 ml 
sample is injected into the ion chromatograph flew system, 
which includes a carbonate eluent background, an anion 
separator column, a suppressor column for anicn conversion 
to its acid form, ar.d a conductivity detector. 

The instrument is calibrated using solutions with known 
concentrations cf the various aniens in the extractant. 
Calculations of the anicn concentration are made by 
comparing the constituent peak heights from the sample 
chromatograms to those obtained with the standard 
calibrating solution. The fluoride ion identification is 
still tentative. Further verification is necessary because 
the possibility of an interfering agent has net been 
completely eliminated. 

The net amount of any constituent on a filter was 
deduced by subtracting an average background level 
determined frem several reference filter blanks which were 
removed from unexposed filter holder assemblies. The 
background levels in eicrograms per filter were 
approximately 1.S for sulfate, 7.7 for nitrate, 3.3 fcr 
chloride, and 3.3 for fluoride. Mo ether adjustment for any 
contamination due to handling and shipping was made. A 
summary of the filter data on tape VL0012 is provided in 
table IV. 


FIIGHT AMD METECBOIOGICAL DATA 

In addition to the air sample measurements, aircraft 
flight data are obtained with each data recording to 
precisely descrite conditions when the data are acquired. 
Aircraft position, heading, and the computed wind speed and 
direction are obtained from the inertial navigation 
system (IMS). Altitude, air speed, and static air 
temperature are collected from the central air data 
computer (CADC) in the aircraft. Date and time are provided 
by a separate GASP clock-calendar unit. The above 
parameters are obtained once per DATA record. The vertical 
acceleration cf the aircraft is obtained from the aircraft 
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flight recording system at the rate of 8 per second which 
provides 32 data points for each DATA record. The formats 
and units for these data are given in table A-ii. 

The programing for the GASP systems initiates a 
continuous recording whenever the vertical acceleration of 
the aircraft exceeds preset limits. This recording then 
continues until the acceleration has remained within limits 
for one minute. These limits are currently set at C.8 and 
1.2 G's to correspond to "light-tc-moderate" turbulence. 
Continuous recordings triggered by an acceleration limit ate 
identified by TYPE * • L • # and the number of times (out of 
32) that the acceleration has exceeded the limits is giver, 
by KE (see tacle A-II). Per any flight during which one or 
more limit recordings occurred, LIMCHK * «T« in the FLHT 
record for that flight (see table A-I) . 

For each DATA record, the date, time, latitude, ar.d 
longitude have been used to calculate the solar elevaticn 
angle (ref. 41). This is designated as ZEN in table A-II.. 
Note that -90 deg < ZEN < *90 deg, where ZEN * *90 deg if 
the sun is directly overhead. Tne flight altitude is used 
to determine the solar elevaticn angle at • sunrise and 
sunset, and day and night observations are identified by 
SUNTAG * * * and •»» respectively. If GMT is not available 
for a. given record (GMTTAG = ' K*), SUNTAG * *M', and 
ZEN = 0. 

The primary purpose of the flight and meteorological 
data is to provide supporting information for the 
constituent measurements. However, these data, particularly 
the wind and temperature measurements, may be of interest 
even, where constituent data are not available, and therefore 
are repotted fox all GASP flights. 


TROPOPAUSE PRESSURE DATA 

The National Meteorological Center (NMC) is presently 
maintaining a library of gridded meteorological data fields. 
Among these are tropopause pressures, available on a twice 
daily basis (0000 and 1200 GMT), gridded into a 37 by 144 
array for each hemisphere- (2.5 degree intervals in both 
latitude and longitude) . 

The tropepause pressure corresponding to each GASP data 
location is obtained by time and space interpolation from 
the NMC arrays. These pressures and the corresponding 
geopotential heights for the standard atmosphere are 
included in the GASP DATA records (TftPRtlB and TRPRHM in 
table A-II) . For normal interpolations (within a 12 hour 
interval) TPTAG = ' •. If however, NMC data are missing fer 
one reporting period such that the interpolation must be 
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performed within a 24 hour interval, TPTAG * If NHC 
data are missing for two or more consecutive reporting 
periods the time interpolation is not performed* In this 
case if the tian= of the HASP data point is within six hours 
of an NMC reporting period tor which data are available, the 
space interpolated values at that reporting period are 
returned and TPTAG * but if the time of the GASP data 
point is not within 6 hours cf an NMC reporting period fcr 
which data are available, TBPRM5 « tbprhm * 0, and TPTAG * 
1 M** For GASP records in which the observation time is not 
available, 12CC GMT has been assumed for trcpopause 
interpolation, and TPTAG « # T*. Whenever trcpopause 
pressure values are available, DELP - TLPRM1; - FAME, and 
DELhGT * ALTMAV - TFPRUM are also reported* 

Tropcpause treasures in the NMC 2-hetnispnere arrays are 
determined by means of the Flattery global analysis method 
(ref* 42)* This procedure makes use cf the vertical 
temperature profiles calculated fcr each NHC grid point, and 
tests the slcpe cf the profile curve upwards frcm the first 
mandatory pressure level. Although the two hemisphere 
arrays were not available prior to duly 1977, the Flattery 
analysis scheme was used for trcpopause pressures archived 
in the KMC 65 by €5 arrays prior to December 17, 1975* 
Tropopause pressures determined by this method have been 
shewn previously to correlate well with GASP constituent 
data (refs. 9-15)* 


CABIN OZONE DATA ANALYSES 
Summary Tabulations 

Because of the interest expressed by industry and 
government in the GASP cabin and ambient ozene measurements, 
a summary of these data from tapes VL0010 and VL9012 is 
given in tables v and VI respectively* The parameters 
presented were selected based on the requirements of 
reference 19, and include for each flight the route, 
departure date, data time interval, and cabin and ambient 
ozone data* All o 2 one levels are mixing ratios expressed in 
parts per million by volume (ppicv). 

Entries appear tor all flights frcm tapes V10010 and 
VL0C12 fcr which cabin ozone measurements are available* 
The number of these observations for each flight is given in 
the cclumn headed ND following the departure date* The 
elapsed time from the first to the last cabin ozone 
measurement for each flight is given in the TOTAL hours 
column* An l M« next to the TOTAL indicates that the 
observation time was not available for cne cr mere 
measurements during the flight. Note that since the GASP 
system dees not obtain data at altitudes belcw 6 k© (FL195), 
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the torn time shown here is less than the segment time 
specified in ret. 19. The time during which the cabin ozone 
level exceeded C.1 ppmv is given in the O3>0.1 column. 

The mean (MEAN) and mean ♦ 1 standard deviation (M*SD) 
cabin ozone levels are time weighted averages over the time 
period given by TOTAL, The maximum observed cabin ozone 
level is self-explanatory. The maximum time weighted 
average eafcxnozcne level during any two hour interval in 
the flight is given under 2BR. If TOTAL < 2 hours, th* 
value appearing in the 2HR cclumn is the fligat mean. 

Next, the number of data points, time-weighted mean ar.d 
mean ♦ 1 standard deviation, and maximum values cf ambient 
ozone are given for each flight. Nets that for some flights 
listed, ambient czone data are not available. 

for measurement periods in which both cabin and ambient 
ozone data are available, and in which the ambient ozone 
level is greater than C.1 ppmv, the ratio of cabin tc 
ambient ozone is calculated. The number of these data 
points, as well as the mean and standard deviation, ate 
given following the ambient czone data for each flight. 

. . coluan in table v indicates the compressor 

status, when available, for aircraft N533PA. k 
•B» in this coluan for flights after 5/12/77, indicates that 
high-temperature (15th compressor stage) bleed was used for 
cabin air during one or mere measurement periods in the 
flight. Because documentation is not available on the use 
of 15th stage bleed prior tc May 12th, these flights are 
identified by a •?•, although the cafcin/ambient ozene ratios 
suggest that high temperature bleeo was used on several 
flights. An * F‘ in the final cclumn identifies flights 
a-fter a charcoal filter system was installed on 8/6/77. 


Discussion 

Although a comprehensive analysis of the GASP cabin and 
ambient ozone data mast await the availability cf data 
currently in preparation, a few observations can be made 
based on the data included on tapes VLOOtO and VL0012. 

. cabin ozone is net likely to be a problem unless 
the aircraft is flying through high levels of ambient ozone. 
These conditions are encountered most frequently at hiuh 
altitudes, high latitudes, and in the^ winter and 
spring (ref. 15) , since ambient ozone levels increase with 
altitude above the tropopause, and the height or the 
trepopause decreases with increasing latitude and is lowest 
in the early spring* Thus it is not surprising that many of 
the reports of passenger and crewmember discomfort which 
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alerted Industry and government to the cabin czone problem 
in the winter of 1976-77 came from aircraft which were in 
use on high-altitude, long duration flights at northerly 
latitudes* 

N 533PA . Figure 1 (from VlOCIO, file 2, flight 67) 
shows the GASP cabin and ambient czcne records for a flight 
from London (LB ft) to New York (JFK) on 5/15/77. Most of 
this flight was at FL390 at latitudes from 45N to bON. 
During this time, the minimum and maximum ambient czone 
levels were .210 and .730 ppmv respectively. Cabin ozone 
levels varied from .230 ppmv to .560 ppmv, and the local 
ratio of cabin tc ambient ozone ranged from 0.65 to values 
greater than 1.C* (Although the measurements cf cabin and 
ambient czone are simultaneous, the cabin level at any 
instant would net be expected tc correlate exactly with the 
ambient level at the same instant due to the recirculation 
and exchange rate of cabin air.) 

This figure indicates that at least for this flight, on 
this aircraft, there was an ozone problem in terms cf the 
specifications in reference 19. Table V gives a summary of 
the data for this as well as the other 194 flights cf N5J3PA 
from 4/6-8/12/77 for which cabin czone measurements are 
availaole. In addition to documenting the results, these 
figures indicate the effectiveness of several techniques 
implemented to reduce cabin czcne levels. 

One method of destroying ozone is to heat the inlet air 
to a higher temperature. This was accomplished cn NE33PA by 
bleeding air for the cabin from the 15th stage of the engine 
compressor instead of the lewer temperature 8th compressor 
stage normally used. A flight during which 15th stage bleed 
was used is shown in figure 2 (from VL0C10, file 3, flight 
1). This flight was from New York (JFK) to Tokyo (HND) on 
6/1/77. The GASP recorder was operated continuously during 
this flight; the data shown here are averages over 12 minute 
intervals. High temperature bleed was used for 6.25 hrs 
beginning at 2236 GttT. 

Sxnce obtaining cabin air frem high pressure compressor 
stages imposes a fuel penalty, ether methods cf ozone 
destruction were sought. On 6/6/77 the aircraft air 
conditioning system was modified to increase the 
recirculation of air in the cabin. Although this did cause 
a decrease in the ratio of cabin to ambient ozone, it did 
not solve the problem, and high temperature bleed continued 
to be used frequently. On 8/6/77, a charcoal filter system 
was installed in the inlet air ducts. Data from the twelve 
flights following this installation (VL0010, file 4, flights 
85-96) show a marked decrease in the ratio of cabin/ambient 
ozone. 
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The lime history of the czcne retention on N533PA is 
given in figure 3. The plotted values are averages tor each 
flight, with bleed-off and bleed-on data shown separately. 
This chronology is summarized in table VII. The 
as-manufactured aircraft, without high temperature bleed in 
use showed an average retention (cabin/ambient) ratio of 
.825. »ith high temperature bleed in use this ratic dropped 
to .268. After the air recirculation system modification 
(without 15th stage bleed) , the retention ratio was .552, or 
27 percent lower than for the unmodified aircraft. For the 
modified configuration with high temperature bleed, the mean 
retention ratio was .221. Finally, after the installation 
of the charcoal filter, the retention ratio was dcwb to 


.056. Two important factors, 
when additional data become 
effectiveness of the filter system, and 
during a "high-czone season". 


which can only be evaluated 
available, are tne long term 
its effectiveness 


M 47 1 18. The GASP cabin and ambient ozone data from 
tape VL0012 summarized in table VI document the ozcne levels 
encountered by a B-7L7-10C from 3/26-6/15/77. This data set 
is not complicated by the use cf high temperature bleed or 
air conditioning system modifications as the*e were none. 
Figure 4 shews a typical flight record (VL0012, file 2, 
flight lb) from this aircraft. For all N4711B flights for 
which both cabin and ambient ozone data are available, the 
mean ratio of cabin/ambient ozcne was .465. The 270 hours 
of cabin ozone data fer the 82 flights in table Vi represent 
an average of 3.3 hrs/tlight, with the cabin ozone level 
greater than 0. 1 ppmv 29 percent of the time* 

In terms of th-e rule proposed in tef.- 19 for currently 
certified aircraft, we have the following: a) the proposed 
maximum level fer cabin ozone of .3 ppmv -was exceeded on 
17 percent of the flights (14/62), and b) a segment 
time-weighted average of .1 ppmv was exceeded on 17 percent 
of the flights cf more than 3 hr scheduled duration (13/78) . 
The first of these is obtained directly from the values in 
table VI, but the second requires seme further explanation. 
In table VI there are 24 flights of more than 3 hours 
schedule time for which the MEAN is greater than .1 ppmv. 
For each of these we assumed a (typical tropospheric) czone 
mixing ratio of .05 ppmv for the time difference between the 
scheduled flight time (FLTET) and the data time (TOTAL) , and 
calculated a time-weighted average, FLTAVE, tor the 
scheduled time as follows: 


FLTAVE 


( (TOTAL»H EAK) ♦ ( (F11ST-I0TAL) ».05 ) 
FLTET 


This value exceeded .1 ppmv on 13 flights. 

For new aircraft, the proposed rule would require that 
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the tine-weighted average ozone level be less than .1 ppmv 
during any two hour interval. If the data in table VI were 
for a new aircraft# the proposed rule would have been 
exceeded cn 46 percent of the flights. 


CONCLUEiSG REMARKS 

htwcspherie constituent data and related flight and 
meteorological data obtained during flights ot GASP-equipped 
aircraft KS33PA and N4711U fro® January 21 through Octooer 
4#. 1977, and from January 3 through September 20# 1977, 
respectively, are new. available. These data may be obtained 
on GASP tapes VLC01C and VLC012 from the National .Climatic 
Center, Federal Building, Asheville, NC, 28801. Flight 
routes and dates, instrumentation, data processing 
procedures, and data tape specifications and formats are 
discussed in this report. 
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pp. 42-54. (Available from DDC as AD-724093). 
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TABLE II - GASP FLIGHTS ON TAPE VLC010 
A) FILE 1 ( FANAH-N-533PA ) 


F 

l 




FLIGHT 

DEf ABtUBt 

EA1A TIME 

DATA ♦ 

Data** 



KG Hit 

DATE 

INTVl (GMT) 





1 

GP 185 

JFK-HND 

1/21/77 

1729-0613 

150 

0 

w 

P 

2 

t« 

UN D - LAX 

1/22/77 

0936-1758 

111 

0 

w 

P 

3 

tt 

I AX -HMD 

1/22/77 

2220-0830 

142 

0 

w 

P 

4 

it 

UNO- JFK 

1/23/77 

1206*2327 

205 

C 

w 

F 

5 

»t 

JFK-BAH 

1/25/77 

0009-1054 

124 

C 

w 

P 

6 

M 

UAli-JFK 

1/26/77 

0732-2C56 

158 


w 

F 

7 

it 

JFK-HND 

1/26/77 

1708-0614 

235 

0 

w 

P 

8 

it 

HND-LA'X 

1/29/77 

09 36-1812 

135 

0 

w 

F 

9 

GP188 

JFK-SFO 

2/ 2/77 

2319-0406 

129 


w 

F 

10 

if 

SFO-AKL 

2/ 3/77 

C636-1 812 

17 3 




11 

tt 

AKL-SYD 

2/ 3/77 

2008-2254 

44 


w 

P 

12 

it 

SYD-AKL 

2/ 9/77 

0537-0747 

26 


w 

F 

13 

it 

AKI-SFO 

2/ 4/77 

0945-2033 

141 


w 

r 

14 

it 

SFO-AKL 

2/ 5/77 

0634-1830 

210 




15 

«i 

AKL-8YD 

2/ 5/77 

2041-2*51 

25 




16 

i< 

SYD-SFO 

2/ 6/77 

0547-1823 

11C 




17 

ii 

SFO-JFK 

2/ 6/77 

2045-0050 

50 




18 

it 

JFK -BAH 

2/ 7/77 

2354-1C47 

202 




19 

it 

BAH -JFK 

2/ 9/77 

0735-2019 

150 




20 

it 

JFK- GIG 

2/1 1/77 

0238-1047 

72 




21 

o 

GIG-JFK 

2/12/77 

0225-1051 

80 




22 

n 

JFK-HND 

2/12/77 

1749-0629 

107 




23 

tt 

HND-JFK 

2/14/77 

1201-2307 

89 




24 

tt 

JFK-HND 

2/15/77 

1742-0624 

121 




25 

•t 

HND-LAX • 

2/16/77 

0949-1725 

55 




26 

it 

LAX-HNO 

2/16/77 

2222-0847 

80 




27 

GF193 

JFK-GIG 

2/18/77 

0301-1059 

£6 




28 

tt 

GIG- JFK 

2/19/77 

0227-1055 

68 




29 

tt 

JFK-HND 

2/19/77 

1751-0611 

SO 




30 

it 

HND-LAX 

2/20/77 

0951-1746 

75 




31 

n 

LAX-HND 

2/20/77 

2223-0638 

77 




32 

it 

HND-JFK 

2/21/77 

1206-2309 

79 




33 

GP194 

JFK-HND 

2/26/77 

1734-0630 

119 




34 

ti 

HND-LAX 

2/27/77 

0947- 1754 

52 




35 

N 

LAX-HND 

2/27/77 

2236-0833 

66 




36 

It 

HND-JFK 

2/26/77 

1 158-2302 

97 




37 

tt 

JFK-HND 

3/ 1/77 

2342-0611 

48 




38 

•1 

HND-LAX 

3/ 2/77 

C937-1808 

71 




39 

It 

LAX-HND 

3/ 2/77 

2222-0937 

89 




40 

If 

HND-JFK 

3/ 3/77 

1206-2326 

145 




41 

II 

JFK-HND 

3/ 4/77 

1741-2309 

36 




42 

GP209 

JFK-BAH 

3/22/77 

0C01- 1 121 

134 

0 

W 


43 

w 

BAH-JFK 

3/23/77 

2121-0925 

155 

0 

M 

p 

44 

it 

JFK-HND 

3/24/77 

1724-0644 

155 

0 

H 


45 

it 

HND-IAX 

3/25/77 

1016-1831 

95 

0 

U 

p 


26 
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TABLE II 


A) VLOOlO, PILE 1 CONCLUDED 


W 1 * J 


OHK*lNAi< 

OF pooh qi'-j 



• 

FLIGHT 

DEPARTURE 

DATA TIME 

DATA* 

Data** 



POUT* 

DATE 

INTVL (GMT) 





46 

GF209 

IAX-HND 

3/25/77 

CCC0-0000M 

144 

0 

H 


47 

it 

HND-JFK 

3/26/77 

1308-2357 

163 

0 


? 

46 


JFK-GIG 

3/27/77 

C335-1V36 

109 

0 

W 


49 

it 

GIG -JFK 

3/28/77 

C2C1-10S1 

1C4 




SC 

Gf 206 

JFK-DFW 

3/28/77 

1606-1845 

52 


w 

F 

51 

« 

DFW^HNL 

3/28/77 

2C42-0407 

66 


w 

F 

52 

f» 

HNL-FPG 

3/29/77 

0559-1039 

54 


Ml 

p 

53 

ii 

FFG-FPT 

3/29/77 

1217-1432 

26 


w 

F 

54 

ti 

FFI-FPG 

3/29/77 

1906-2122 

42 


w 

r 

55 

ii 

FFG-HNL 

3/29/77 

2324-0339 

51 


w 

p 

5t 

ii 

HNL-DFW . 

3/30/77 

C6 16-1206 

66 


k 

F 

57 

it 

DFW-JFK 

3/30/77 

1406-1606 

24 


w. 

P 

56 

ii 

JFK-SFO 

3/30/77 

2257-0413 

80 


w 

t 

59 

ii 

SFO-AKL 

3/31/77 

C636-1842 

ie4 


w 

P 

60 

H' 

AKL-SYD 

3/31/77 

2041-2311 

28 




61 

II 

SYC-AKL 

4/ 1/77 

C542-0742 

24 




62 

II 

AKL-S.FO 

4/ 1/77 

C954-2056 

132 




63 

GF210 

SFO-AKL 

4/ 2/77 

C638-1832 

142 




64 

ii 

AKL-SYD 

4/ 2/77 

2038-2303 

30 




65 

it 

SYD-SFO 

4/ 3/77 

0601-1821 

146 




66 

Ii 

SFO-JFK 

4/ 3/77 

2142-0207 

— 52 





__ 




6586 





♦ Number of DATA records 

tt GASP GMT net available for one or sore data points 
** Constituent measurements; C - Ozone 

W * Water -Vapor 
t = Particles and/or clouds 
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T.’i lilE II - GAar FLIGHTS ON TAPE VL0010 
1!) FILE 2 ( PANAM-N533PA ) 




3 1 .X Gin* 

Dt-l'A PTURE 

DAT A TIME 

BATA* 

Data** 



bouue 

DATE 

I NT VL (GMT) 





1 

GP211 

•JFK-aFK 

4/ 6/77 

1323-1517 

80 


p 

z 

2 

M 

UFK-IUflJ 

4/ 6/77 

1801-0646 

152 


p 

z 

i 

If 

HNU-LAX 

4/ 7/77 

C949-1824 

101 


V 

z 

*! 

ft 

LAX-HND 

4/ 7/77 

2222-0622 

111 


p 

z 

* 

If 

HND-JFK 

4/ 6/77 

1204-2324 

132 


p 

z 

6 

ft 

JFK-GIG 

4/ 9/77 

C 227- 1047 

98 


p 

z 

/ 

it 

GIG- JFK 

4/10/77 

C 147-10 1 7 

100 


F 

z 


u 

JFK-BND 

4/10/77 

1744-0625 

177 


p 

z 


« 

HND-LAX 

4/11/77 

0940-1600 

98 


p 

z 

K 

»« 

LAX -HMD 

4/11/77 

2219-0849 

123 


p 

z 

: 1 

« 

HBD-JFK 

4/12/77 

1210-2339 

147 


p 

z 


GP212 

Jf K~HND 

4/13/77 

1724-0604 

148 


p 

z 

i 

, * 

ti 

HND-1A X 

4/14/77 

0959-1830 

97 


p 

z 


GP221 

IAX-HMD 

4/14/77 

2215-C659 

126 


p 

z 

; 1 

« 

HND-JFK 

4/15/77 

1207-2342 

135 


p 

z 

:• 

it 

JFK -GIG 

4/16/77 

C254-105S 

98 


p 

z 

j V 

«t 

GIG-JPK 

4/17/77 

C201-1035 

103 


p 

z 

S 

it 

JFK-H1ID 

4/17/77 

1734-0b53 

174 


p 

t 

19 

tt 

BHD-LAX 

4/16/77 

1611-0038 

95 


p 

z 

;< o 

M 

LAX-HND 

4/19/77 

0328- 143C 

144 


p 

z 

° i 

ft 

HND-JFK 

4/19/77 

1630-0332 

146 


p 

z 

2‘> 

GP217 

JFK-HND 

4/20/77 

1800-0651 

153 


p 

z 


it 

BHD-LAX 

4/21/77 

1029-1851 

95 


p 

z 

' H 

GF224 

LAX-HND 

4/2 1/77 

2221-063C 

122 


p 

z 

V ^ 

ti 

HND-JFK 

4/22/77 

1213-2338 

136 


p 

z 

v 6 

«t 

JFK -GIG 

4/23/77 

0253-1058 

94 


p 

z 

27 

ti 

GIG-JFK 

4/24/77 

0221-1104 

116 


p 

z 

28 

it 

JFK-HMD 

4/24/77 

1635-0525 

152 


p 

z 

29 

tt 

HMD-JFK 

4/25/77 

1013-2143 

135 


p 

z 

iO 

w 

JFK-HHD 

4/26/77 

1655-0543 

195 

0 

p* 

z 

11 

ft 

HND-LAX 

4/27/77 

0821-1706 

130 

0 

p 

z 

32 

n 

LAX-HND 

4/27/77 

2021-0641 

117 

0 

p 

z 

.13 

t» 

HND-JFK 

4/28/77 

1035-2136 

130 

0 

p 

z 

;4 

GP225 

JFK-HHD 

4/29/77 

1629-0525 

183 

0 

p 

z 

ib 

tt 

HND-LAX 

4/30/77 

C830- 165 1 

143 

0 

p 

z 

36 

tt 

LAX-HND 

4/30/77 

2017-0602 

114 

0 

p 

z 

37 

tt 

HND-JFK 

5/ 1/77 

C950-21 18 

132 

0 

p 

z 

.i 8 

it 

JFK-DFW 

5/ 2/77 

1509-1737 

46 

0 

p 

z 

i9 

tt 

DFW-HNL 

5/ 2/77 

' 1938-0234 

96 

0 

p 

z 

4 0 

tt 

HNL~f PG 

5/ 3/77 

C 502-09 32 

53 

0 

p 

z 

S’ 1 

N 

PPG-FPT 

V 3/77 

1105-1322 

44 

0 

p 

z 

*! 2 

tt 

FFT-EPG 

5/ 3/77 

1818-2043 

29 

0 

p 

z 

4 3 

M 

PPG-HNL 

5/ 3/77 

2224-0249 

52 

0 

p 

z 

44 

•i 

HKi-DFW 

5/ 4/77 

0526-1143 

89 

0 

p 

z 

45 

ft 

DFW-JFK 

5/ 4/77 

1333-1543 

25 

0 

F 

z 


ORIGINAL PAGE IS 

TABLE II - E) VL0C10, FILE 2 CCKTIKUEC. . * . OP POOR QUAUT’ 


FLltii;'! DEPARTURE LATA TISE DATA* Data** 

FCtHE DATE INTVL (GflT> 


4fc 

GF226 

JFK-SFO 

5/ 4/77 

2222-1221 

77 

0 


F 

Z 

47 

n 

SFu-AKL 

V S/77 

C549- 1756 

163 

c 


F 

z 

4 b 

it 

AKL-S75 

5/ S/77 

2008-2245 

3 2 

0 


F 

z 

49 

t» 

3YD-AKL 

5/ 6/77 

C 5 07-07 07 

22 

c 


F 

2 

50 

it 

A KL-3F0 

5/ S/77 

C927-2C 17 

129 

c 


F 

z 

51 

fi 

SFO-JFK 

5/ c/77 

1S4S-0C33 

67 

c 


F 

l 

52 

ft 

JFK-FF* 

5/ 3/77 

1745-2C1G 

27 

0 


F 

z 

53 

H 

DHf-HVL 

5/ 3/77 

2234-0c 03 

124 

c 


f 

z 

54 

ti 

HSL-FP3 

5/1 V 77 

C 637- 1254 

3 2 

G 

c 

r 

z 

55 

»i 

PPG-rPT 

5/10/77 

1 4 35-1 64 C 

21 

e 


F 

z 

5fc 

it 

FfcT-FFG 

5/10/77 

1642-2113 

31 

0 


F 

z 

57 

It 

ppg-iuu 

5/1 C/77 

2243-C258 

49 

0 


P 

z 

5b 

It 

HNl-CF* 

5/11/77 

0548-1143 

99 

0 


P 

z 

59 

It 

CFW-JFK 

S/11/77 

1319-1533 

41 

c 


F 

t 

60 

M 

JFK-LH? 

5/13/77 

2340-0505 

65 

G 

c 

P 

z 

61 

It 

LHE-AM3 

5/14/77 

C658-C707 

3 

0 


F 

z 

62 

ft 

AMS-IHR 

5/14/77 

1C04- 1019 

4 

0 


P 

z 

63 

It 

LHP-JFK 

5/14/77 

1255-1910 

75 

0 

c 

P 

z 

64 

It 

JFK-IHH 

5/15/77 

0013-0541 

63 

0 


P 

1 

65 

ft 

L HR- A IS 

5/15/77 

C718-C72S 

3 

0 


F 

1 

66 

It 

AKS-IHB 

5/15/77 

C950-1C00 

3 

G 


P 

7 

67 

It 

LHR-JFK 

5/15/77 

1226-1831 

73 

C 

c 

P 

z 

68 

GP233 

JIK-CFK 

5/16/77 

1519-1729 

11 

G 


P 

l 

69 

» 

BFW-H.4L 

5/16/77 

1934-0250 

46 

0 


t 

z 

7C 

tt 

BNL-FPG 

5/17/77 

C 506-0946 

16 

0 


P 

z 

71 

it 

PPG-PPT 

5/17/77 

1 147-1312 

6 



P 


72 

it 

FFT-FPG 

5/17/77 

1826-2044 

12 

0 


P 

z 

73 

it 

PPG-HNL 

5/17/77 

2308-0303 

17 

0 


P 

z 

74 

it 

HNL-CFW 

5/18/77 

C 656- 1241 

24 

0 


P 

z 

75 

ti 

EFW-JPK 

5/18/77 

1432-1647 

9 

0 


F 

z 

76 

ft 

JFK-SPO 

5/18/77 

2254-0330 

23 

0 


P 

z 

77 

It 

SFO-AKL 

5/19/77 

C601-1748 

64 

c 


P 

z 

78 

tl 

AKL-SYD 

5/19/77 

1942-2257 

12 

0 


P 

z 

79 

It 

SYD-AKL 

5/20/77 

C505-0705 

1 4 

c 


P 


80 

It 

AKL-SFO 

5/20/77 

0927-1957 

58 

0 


P 

z 

81 

it 

SFO-AKL 

5/21/77 

0711-1901 

68 

c 

c 

F 

z 

82 

« 

AKL-SYD 

5/21/77 

2126-2356 

15 

0 


P 

z 

83 

it 

5YD-SF0 

5/22/77 

0555-1811 

60 

0 

c 

P 

z 

84 

ft 

SFO-JPK 

5/22/77 

2056-0047 

25 

0 

c 

P 

l 

85 

II 

JFK -BAH 

5/23/77 

2314-1048 

79 

0 

c 

P 

z 

86 

It 

BAH- JFK 

5/25/77 

2129-0946 

83 

0 

c 

P 

z 

87 

ti 

BOS-ETW 

5/26/77 

1919-2014 

3 



F 


88 

it 

DTW-IHR 

5/26/77 

2215-0656 

38 

0 

c 

P 

z 

89 

H 

LHR-DtW 

5/27/77 

1C18-195Q 

39 

0 

c 

P 

z 

90 

It 

DXH-BOS 

5/27/77 

2221-2251 

5 



P 



29 


TABLE II 


B) VLQ010, FILE 2 CONCLUDED 




FLIGHT 

DiPABTURE 

DATA TIME 

Dkih* 

Data** 



BOOLE 

DATE 

IUIVL(GMT) 






91 

GF233 

ECS-LHK 

5/28/77 

0101-0531 

17 

o, 


F 

Z 

92 

M 

LfiR-BO$ 

5/28/77 

1055-1555 

32 

0 

c 

p 

Z 

93 

U 

BOS-DTW 

5/28/77 

1 846-1-942 

6 

0 


F 

2 

94 

It 

ETW~BO$ 

5/28/77 

2207-2252 

c. 

0 


F 

2 

95 

U 

B05-LHR 

5/29/77 

0G52-0t03 

21 

c 


t 

2 

96 

u 

l HR- EOS 

5/29/77 

1008-1546 

38 

0 

c 

F 

2 

97 

it 

JFK-LHR 

5/30/77 

1431-2001 

29 



P 

2 

98 

H 

BRU-LHR 

5/31/77 

0750-0800 

2 

0 


P 

2 

99 

It 

LHR-JFK 

5/31/77 

1C36-1621 

—40 

c 

c 

F 

Z 





7355 






♦ Number cf DATA records 
** Constituent tteasurementsi 0 * Ozone 

C - carbon monoxide 
P - Particles and/or clouds 
Z - Cabin o 2 one 
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OKKilNAL PAUfi IS 

TABLE II - GASP FLIGHTS OH TAPE VLC010 OF POOR QUALITY 

C) FILE 3 ( PA HAM-NS33PA ) 


FLIGHT D&FARTUFE LA1A THE DATA* Data** 

FCUTE DAT fc INTVL(GBT) 

1 GP235 JFK-HKD 6/ 1/77 1633-C502 210S 0 C P Z 

2 " HND-JFK 6/ 2/77 1001-2204 1524 C C F Z 

3633 



♦ Humber cf DATA- records 
** Constituent measurements: 0 - Ozone 

.......... .C - carbon monoxide 

F - Particles and/or clouds 
Z - catin ozone 


f 
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V 


k 


TABLE II - GASP FLIGHTS ON TAPE VLC010 
C) FILE' 4 ( PANAH-N533PA ). 

FLIGHT DEPARTURE EATA TIME DATA-* Data?* 

ROOT? DATE INT Vi. (GMT) 


1 

GF252 

JFK-HND 

6 / 3/77 

2 

H 

HND-UX 

c/ 4/77 

3 

«» 

UX-SEA 

6 / 4/7? 

tj 

tl 

SEA-5FO 

6 / 9/77 

5 

« 

SFO-IHR 

6/1 C/77 

6 

u 

LHF-SEA 

6/10/77 

? 

n 

SEA~1.HR 

6/11/77 

6 

ti 

LHR~5FO 

6/11/77 

9 

« 

$FO~LKF- 

6/12/77 

10 

H 

LHK-SEA 

6/12/77 

11 

W 

SEA-LHB 

6/13/77 

12 

It- 

LHF-SFO 

6/13/77 

13 

11 

SFO-LHR 

6/14/77 

1 4 

H ■ 

LHR-SFO 

6/14/77 

IS 

tl 

SFO-LKR 

c/15/77 

16 

II 

LHH-SFO 

6/V5/77 

17 

GP 243 

SFO-LHF 

6/17/77 

t b 

ii 

LHR-SEA 

6/17/77 

19 

it 

SEA- LHP. 

6/16/77 

20 

H 

LHP*SFO 

6/18/77 

21 

II 

SFC-LHR 

6/19/77 

22 

« 

LHR-SEA 

6/19/77 

23 

H 

SEA-LHR 

6/20/77 

24 

11 

LHP-'SFO 

6/20/77 

25 

11 ' 

SFO-LHE 

6/21/77 

26 

II 

LHB-SEA 

6/21/77 

27 

«» 

SEA-LHF 

6/22/77 

28 

it 

LHB-SFO 

6/22/77 

29 

» 

SFO-LHR 

6/24/77 

30 


LHF.-SEA 

6/24/77 

3 1' 

m 

SEA-LHR 

6/25/77 

32 

it 

LHF-SFO 

6/25/77 

33 

u 

SFO-LHB 

6/26/77 

34 

n 

LHR-SEA 

5/2o/77 

35 

it 

SEA-LHR 

6/27/77 

36 

i« 

LHR-SFO 

6/27/77 

37 

it 

SFO-LHH 

6/28/77 

36 

u 

LHR-SEA 

6/28/77 

39 

ti 

SEA-LHF 

6/29/77 

40 

n 

LHF-SFO 

6/29/77 

41 

ti 

SFO-AKL 

6/30/77 

42 

M* 

AKL-SYD 

6/30/77 

43 

it 

SYD-AKL 

7/ 1/77 

44 

« 

AKL-SEO 

7/ 1/77 

45 

GF250 

SFO-AKL 

7/ 2/77 


16 24--0533 

135 

C 

c 

F 2 

C815-1715 

55 

0 

c 

P 2 

1956-2131 

39 

0 


P z 

084&--2031 

29 

0 


P 2 

C 129-1013 

1 tl 

0 

c 

F Z 

1404-2232 

96 

0 

c 

P z 

0129-0924 

84 

0 

c 

F Z 

134.5-2317 

107 

0 

c 

P 2 

C 151-1043 

105 

0 

c 

F 2 

1-351.-2212 

54 

0 

c 

F 2 

0122-0943 

T23 

0 

c 

P 2 

1305-2240 

112 

0 

c 

P 2 

0126-1C26 

104 

0 

c 

Z 

1350-2320 

109 

0 

c 

Z 

C138-1C37 

112 

0 

c 

Z 

1353-232C 

411 

0 

c 

Z 

C225-1 132 

121 

0 

c 

F 2 

14-12-2237 

10 V 

0 

c 

F Z 

C 136-0941 

97 

0 

c 

L 2 

1247-2217 

113 

0 

c 

P 2 

C 138-1048 

99 

0 

c 

F 2 

C00O-0C0CM 

80 

0 

c 

P 2 

0200-0545 

106 

0 

c 

F 2 

1250-2210 

112 

0 

c 

P 2 

0136-1055 

132 

0 

c 

F 2 

1-335-2200 

97 

0 

c 

P 2 

C124.-092S 

101 

0 

c 

F 2 

1235-2203 

113 

0 

c 

P 7/ 

C 143-1053 

106 



2 

1339-2206 

«2 



Z 

C120-0905 

93 

0 

c 

V 2 

1315-2250 

107 

0 

c 

P 2 

C 142- 1026 

98 



F 2 

1334-2200 

103 



P 2 

0125-0916 

V04 



P 2 

1304-2244 

115 



P 2 

0 146-1C51 

100 



P 2 

1329-2154 

99 



P 2 

C122-0507 

90 



F 2 

1246-2211 

117 



P 2 

0551-1751 

138 



F 2 

2028-2259 

51 



P 2 

C50V-0656 

22 



P 2 

GS29-2044 

136 



P 2 

0601-1731 

147 



P 2 




D) V-LO0 10 , Fill 4 CONTINUED. . • • 


TABLE II - 


OKIGiNAL PAGf, . : 
OF POOR QUAJ4TV 


FLIGHT DLPAF1UBE LATA TIHH DATA* Data.** 

EOtlTE DATE INTVL (G.1T) 


46 

GF250 

AKL-SYD 

7/ 2/11 

1951-2211 

27 



p 

z 

47 

it 

StD-SFO 

7/ 3/77 

C529-1836 

152 



F 

z 

43 

it 

SEO-JPK 

7/ 3/77 

2217-0226 

63 



p 

z 

49 

ti- 

JFK-HND 

7/ 4/77 

1625-0443 

155 



p 

z 

5C 

ll 

HND-LAX 

7/ 5/77 

0811-1796 

103 



p 

z 

51 

it 

LAX-HND 

7/ 5/77 

2C24-063S 

ri9 



p 

z 

52 

it 

HND-JFK 

7/ 6/77 

C949-2135 

148 



p 

z 

53 

it 

JFK-CPH 

7/ 7/77 

C322-09U9 

76 



F 

2 

54 ■ 

ii 

CPU- JFK 

7/ 7/77 

1148-1834 

78 



p 

Z 

55 

ti 

JFK-HND 

7/ 8/77 

1-636-0436 

137 

c 

c 

p 

z 

56 

it 

HND-LAX 

7/ 9/77 

0845-1743 

117 

0 

c 

F 

2 

57 

tt 

LAX-HND 

7/ 9/77 

2C27.-G626 

118 

c 

c 

p 

2 

58 

ti 

HND-JFK 

7/10/77 

0943-2121 

146 

0 

c 

P 

2 

59 

it 

JFK-CPH 

7/11/77 

0227-0857 

73 

0 

c 

p 

2 

60 

ti 

CPH-JFK 

7/11/77 

T224-TS12 

92 

0 

c 

p 

2 

61 

ti 

JFK-BAH 

7/11/77 

2256-1C12 

127 

0 

c 

F 

2 

62 

it 

BAH-JFK 

7/12/77 

2123-0943 

149 

0 

c 

p 

Z 

63 

M - 

JFK-HND 

7/14/77 

2C35-0P54 

145 

0 

c 

F 

Z 

64 

ti- 

HND-JFK 

7/15/77 

1121-2232 

132 

0 

c 

F 

Z 

65 

ll- 

JEK-CPH 

7/16/77 

0213-0833 

72 

0 

c 

F 

2 

66 

•1 

CPE-JFK 

7/16/77 

1110-1810 

01 

0 

c 

F 

Z 

67 

11 

JFK-HND 

7/17/77 

1640-0505 

144 

0 

c 

F 

2 

66 

« - 

HKD-LAX 

7/18/77 

0711-1544 

92 

0 

c 

F 

Z 

69 

tt 

LAX-HND 

7/18/77 

2022-0627 

116 

0 

c 

F 

2 

70 

H 

HND-JFK 

7/19/77 

0644-2019 

126 

0 

c 

P 

2 

71 

GP261 

JFK-HND 

7/28/77 

1635-0450 

138 

0 

c 

e 

2 

72 

t« 

HKD-LAX 

7/29/77 

0635-1740 

102 

0 

c 


Z 

73 

h 

LAX-HND 

7/29/77 

2129-0704 

108 

0 

c 


2 

74 

«i 

HND-JFK 

7/30/77 

1003-2205 

149 

0 

c 


2 

75 

it 

JFK-HND 

7/31/77 

0C00-0437M 

229 

0 

c 


2 

76 

ti 

HND-LAX 

8/ 1/77 

0811-1734 

TO 7 

0 

c 


2 

77 

ii 

LAX-HND 

8/ 1/77 

2022-0609 

116 

0 

c 


2 

78- 

n- 

HND.-JFK 

8/ 2/77 

0957-2140 

154 

0 

c 


Z 

79 

n- 

J-FK-HND 

8/ 3/77 

1639-0514M 

154 

c 

c 


2 

8C 

N 

HND-LAX 

8/ 4/77 

C814-000CM 

86 

0 

c 


Z 

81 

ti- 

LAX--HND 

8/ 4/77 

0C00-0556M 

113 

0 

c 


2 

82 

lt 

HND-JFK 

8/ 5/77 

0000-0000H 

154 

0 

c 


2 

83- 

II 

JFK-CPH 

8/ 6/77 

ccoa-085eH 

83 

0 

c 


2 

84 

It 

CPH-JFK 

8/ 6/77 

1202-1912 

82 

0 

c 


2 

85 

II 

JFK-SfiA 

8/ 7/77 

1648-2203 

59 

0 

c 


2 

86 

li- 

SEA-HND 

8/ 8/77 

0000-C850 

97 

0 

c 


Z 

87 

lt 

HND-JFK 

8/ 8/77 

1118-2256 

288 

0 

c 


2 

88 

tt 

JFK-CPH 

6/ 9/77 

0216-0833 

94. 

0 

c 


2 

89 

tt 

CPH-JFK 

8/ 9/77 

1113-1903 

93 

c 

c 


2 

90 

H' 

JFK-CPH 

8/10/77 

0 159-C834 

76 

0 

c 


2 
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TABLE II 


0) VL0010, FILE 4 CCMCLUD£fi 


♦ 

M 

** 


FLIGHT DEPARTURE 

ROUTE. DATE 


91 

GF261 

cfh-jfk 

6/10/77 

92 


JFK*SFO' 

8/11/77 

93 

ii 

sfjo-akl 

6/1 1/77 

94 

<» 

AKL-SYD 

8/11/77 

95 

w 

5YD-AKI 

8/12/77 

96 

it 

AKI-SFO 

8/12/77 


LATA TIME 
IHTVL (GMT) 

DATA* 

Data** 

CCOC.-OCOCM 

69 

O 

c 

z 

0000— OOOOK 

61- 

O 

c 

z 

occoqoocm 

133 

O 

c 

z 

C 000-223 6M 

29 

O 

c 

z 

0539-0736 

20 

O 

c 

z 

Q90C-2C13 

10643 

0 

c 

z 


Nua-ter of DAIA records 

GASP GMT not available for one or more data points 
Constituent ireasurefcents: C - ozone 

C - -carbon monoxide 
F - Farticles and/or clouds 
Z - Cabin ozone 
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ORIGINAL PAGE IS 

TABLE II - GASP FLIGHTS ON TAPE VL0010 ob ' POOR QUALITY 

E) FILE 5 ( PANAH-N533PA ) 




FLIGHT 

DEPARTURE 

LATA TINE 

DATA ♦ 

Data** 



SOUTE 

DATE 

INTVL(GNT) 





V 

GF269- 

SFO-AKD 

8/13/77 

0715-1915 

135 

0 

c 


2 

tt 

AKL-SYD 

8/13/77 

2125-2345 

31 

0 

c 


1 

«t 

SYD-SFO 

8/14/77 

0615-1819 

139 

0 

c 


4 

It 

SFO-JFK 

8/14/77 

21C2-0052 

4 3 

0 

c 


5 

ft 

JFK-HND 

8/16/77 

1733-0622 

147 

c 

c 

£ 

6 

It 

HND-lAX 

e/17/77 

C923- 182 1 

1C6 

0 

c 

p 

7 

ft 

LAX-HHD 

8/17/77 

213G-072C 

114 

0 

c 

p 

e 

M 

BND-JFK 

8/16/77 

1102-2211 

123 

0 

c 

p 

9 

It 

JFK-HND 

8/19/77 

1730-0635 

150 

0 

c 

p 

10 

It 

HND-IAX 

8/20/77 

C939-1817 

12b 

0 

c 

p 

11. 

It 

LAX^HND 

6/20/77 

2 133-0707 

107 

c 

c 

p 

1-2 

n 

HND-JFK 

8/21/77 

0956-2126 

158 

0 

c 

F 

13 

n 

JFK-CPH 

8/22/77 

0126-0726 

65 

0 

c 

F 

14 

ii 

CFH-JFK 

8/22/77 

1224-1925 

77 

0 

c 

p 

15 

ti 

JFK-EAH 

6/2 3/77 

C007-1C57 

120 

0 

c 

p 

It 

it 

EAH-JFK 

8/24/77 

2204-1132 

147 

0 

c 

p. 

17 

it 

J-FK-HMD 

8/25/77 

1728-055t 

143 

c 

c 

F 

18 

it 

HND-1AX 

8/26/77 

0822-1637 

88 

0 

c 

p 

19 

it 

LAX-HND 

3/26/77 

2135-0805 

117 

0 

c 

F 

2C 

ii 

HND-JFK 

8/27/77 

1105-2230 

117 

0 

c 

p 

21 

n 

OFK-HND 

8/28/77 

1641-0516 

144 

0 

c 

F 

22 

it 

HND-LAX 

8/29/77 

0819-1657 

93 

0 

c 

p 

23 

H 

LAXrHND 

8/29/77 

2040-0654 

121 

0 

c 

p 

24 

II 

HHD-JFK 

8/30/77 

0953-2118 

116 

0 

c 

p 

25 

GP291 

JFK-HND 

8/31/77 

1646-0501 

156 

G 

c 

p 

26 

it 

HND-LAX 

9/ 1/77' 

C820-1700 

104, 

0 

c 

p 

27 

n 

LAX-HND 

9/ 1/77 

2C30-065C 

121 

0 

c 

F 

28 

it 

HKD-JFK 

9/ 2/77 

1021-2139 

133 

0 

c 

p 

29 


JFK^CPIi 

9/ 3/77 

0327-0932 

72. 

0 

c 

p 

3C 

•i 

CFfWFK 

9/ 3/77 

1153-1906 

84 

0 

c 

p 

31 

tt 

JFK-CPH 

9/ 4/77 

0203-0810 

74 

0 

c 

p 

32 

n 

CFH-JFK 

9/ 4/77 

1110-1814 

80 

0 

c 

p 

33- 

it 

JFK-HND 

9/ 6/77 

1649-0544 

168 

0 

c 

p 

34 

n 

HKD-LAX 

9/ 7/77 

0813-1713 

103 

0 

c 

p 

35 

ti . 

LAX-HHD 

9/ 7/77 

2C22-0616 

117 

0 

c 

F 

36 

* 

HKD-JFK 

9/ 8/77 

C955-2.100 

163 

0 

c 

P 

37' 

tt 

JFK-CPH 

9/ 9/77 

0314-0914 

116 

0 

c 

p 

38 

•i 

CPH-JFK 

9/ 9/77 

1159-1919 

85 

0 

c 

p 

39 

it 

JFK-HND 

9/1 C/77 

1640-0510 

144 

0 

c 

F 

40 

it 

HND-LAX 

9/1 1/77 

0821- 1751 

1C8 

0 

c 

P 

41. 

it 

L&X-HKD 

S/1 1/77 

2024-0555 

111 

0 

c 

P 

42 

it 

HND-JFK' 

9/12/77 

C944-2020 

123 

0 

c 

P 

43 

GF27 2 

JFK-HND 

9/13/77 

1631-0537 

154 

0 


F 

44 

it 

HND-LAX 

9/14/77 

0809-1710 

101 

0 


P 

45 

GP279 

LAX-HKD 

9/14/77 

2C18-0555 

108 

0 


F 
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TABLE II 


E) VL0C1O, FILE 5 CONCLUDED 




FLIGHT 

HOME 

DEPABTOBE 

DATE 

DATA TIME 
INTVL (GMT) 

DATA* 

Data** 

4 6 

GF2*79 

hhd-jfk 

9/15/77 

0942-203-2 

123 

0 

V 

47 

it - 

jfk-hnd 

9/16/77 

1637-0556 

168 

0 

p. 

48 

it . 

tt«D-UX 

9/V7/77 

1606-1636 

7 

O 

F 

45 

GF2b 1 

JFK-HND 

9/20/77 

1635-0553 

244 

G 

p 

50 

ii 

HND-LAX 

9/21/77 

C923-1706 

66 

O 

F 

51 

GF284 

JFK-HHD 

9/23/77 

1636-0546 

152 

O 

F 

52 

tt 

HND-LAX 

9/24/77 

C807-1647 

103 

C 

F 

53 

n 

LAX-HND 

9/24/77 

2035-07 C4 

1-38 

0 

--P 

54 

w 

HKD-JFK 

9/25/77 

1013-2234 

141 

0 

f 

55 

« 

ECS-LHB 

9/26/77 

045 1- IC0 1 

51 

0 

p 

56 

it 

IHH-EOS 

9/26/77 

1425-2037 

82 

0 

p 

57 

« 

HCS-LHR 

9/27/77 

C 157-0707 

59 

o. 

p 

56 

it 

LHR-BOS 

9/27/77 

1 118-1753 

76 

0 

F 

59 

ft 

BCS-DTtt 

5/27/77 

1956-2059 

18C 

0 

P. 

60 

it 

DTW-EOS 

9/27/77 

2238-2325 

23- 

0 

F 

61 

H 

BCS-IHB 

9/26/77 

0239-0739 

50 

0 

P 

62 

It ■ 

LHR-JFK 

9/2 fi/77- 

1121-1813 

87 

0 

B 

63 

It 

OFK-SFO 

9/28/77 

2243-0353 

55 

0 

P 

64 

It 

SFO-AKL 

S/29/77 

C7C1-1851 

1-33 

0 

F 

65 

II 

AKLrSYD 

9/29/77 

2126-0001 

22 

0 

P 

66 

ft 

SYD-AKL 

9/3 C/77 

06l0-0b09 

35 

0 

F 

67 

It 

AKL-SFO 

S/30/77 

1022-2147 

117 

0 

P 

68 

It 

SFO-AKi- 

10/ 1/77 

0643-1816 

118 

0 

f 

6 9' 

II 

AKL-SYD 

10/ 1/77 

2041-2306 

28 

0 

P 

70 

II 

SYD-SFO 

10/ 2/77 

0502-1740 

153 

0 

P 

71 

fl 

SFOJFK 

10/ 2/77 

2026-00 1 1 

24. 

0 

P 

72 

It 

JFK-HND 

10/ 3/77 

163-4-0522 

147 

0 

F 

73 

It 

HKD-LAX 

10/ 4/77 

0606-1655 

7875 

G 

P 


+ Number of DATA records 
** Constituent measurements: C - Ozohe 

C - Catbon monoxide 
E - Particles and/or clouds 
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ORIGINAL PAGE IS 


TABLE 

in - 

GASP FLIGHTS 

ON TAPE 

VL0012 

OF POOR QUALITY 

A) FILE 1 { 

' 0AL-N47 110 

) 






FLIGHT 

DEPARTURE 

DATA TIME 

DATA* 

Data** 



30UTK 

DATE 

INTVL(GMT) 



1 

GF 182 

SFO-HNL 

1/ 3/77 

1919-2338 

51 

0 F 

2 

«t> 

HKL-SFO 

1/ 4/77 

0153-0552 

93 

C 

3 

it 

SFOJFK 

1/ 4/77 

2251-0241 

43 

0 

4 

tt 

JFK-SFO 

V 5/77 

1533-2027 

71 

c 

5 

tt 

CLE-ORD 

1/21/77 

1427-1452 

6 


6 

it 

ORD-SFO 

1/22/77 

2210-0130 

41 


1 

tt 

CKD-LAX 

1/24/77 

0059-0409 

38 


8 

it 

LAX--HNL 

1/24/77 

1835-2317 

69 


9 

it 

BU-SFO 

1/25/77 

0 122-C518 

tS 


10 

GF 167 

SFO-JFK 

1/25/77 

2216-0202 

36 


11 

« 

JFK-SFO 

1/26/77 

1530-2016 

34 


12 

it 

SFO-HNL 

1/26/77 

2248-0316 

3S 


13 

M 

HNL-SFO 

1/27/77 

1020-1348 

19 


14 

« 

SFO-HNL 

1/27/77 

1746-2222 

46 


15 

tt* 

HNL-LAX 

1/28/77 

0036-0359 

2k 


16 

tt 

LA'X-HNL 

1/28/77 

1810-2303 

38 


17 

ti 

HNl-SFO 

T/30/77 

0.056-0433 

28 


18 

tt 

$FO-JFK 

1/30/77 

2310-0254 

30 


19 

M - 

JFK-SFO 

1/31/77 

1526-2018 

39 


20 

II 

SFO-HNL 

1/31/77 

2238-0256 

29 


21 

II 

HNL-SFO 

2/ 1/77 

1045-1421 

2t> 


22 

It 

SFO-HNL 

2/ 1/77 

1738-2153 

4 C 


23 

It 

SFC-LXX 

2/ 9/77 

1951-2006 

3 


24* 

It 

LAX-JFK 

2/ 9/77 

2333-0339 

32 


25 

tt 

IAX-HNL 

2/11/77 

0 102^0542 

101 


26 

It 

HNL-LAX 

2/11/77 

1930-2335 

47 


27" 

ft 

LAX-DEN 

2/13/77 

0210-G3LO 

19 


28 

ft. 

DEN-LAX. 

2/13/77 

1753-1908 

16 


29 

II 

IAX-HN1 

2/13/77 

2139-0209 

52 


30 

tt- 

HHL.-SFO 

2/14/77 

1957-2342 

6C 


31 

GF1 91 

SFC-SFO 

3/ 4/77 

0417-0455 

30 


32 

GF198 

SFO-JFK 

3/ 4/77 

2229-0224 

37 


33 

« ■ 

JFK-SFC 

3/ 5/77 

1550-2032 

34 


34 

tt 

SFO-HNL 

3/ 5/77 

2259-0249 

23 


35 

tt 

HNL-OFD 

3/ 6/77 

0635-1330 

5C 


36 

H 

CLE-ORD 

3/11/77 

1417-1431 

3 


37 

It 

CHC-HNL 

3/11/77 

1714-0101 

74 


36 

GF1S7- 

SFO-JFK 

3/19/77 

2208-0150 

43 

0 

39 

» 

JFK-SFO 

3/20/77 

1529-2014 

58 

0 

40 

H 

SFO-HNL- 

3/2C/77 

2344-0347 

49 

c 

4 V 

It 

HNI-SFO 

3/21/77 

1956-2356 

47 

c 

42 

GF202 

SFO-HNL 

3/22/77 

0347-0755 

43 

c 

43 

it 

HNL-SFO 

3/22/77 

2212-2357 

22 

0 

44 

it 

SFO-JFK 

3/23/77 

2218-0213 

47 

c 

45 

it 

JFK-SFO 

3/24/77 

1529-2041 

94 

0 


37 


V 



TABLE III 


A) VLCC 12, fill 1 CONCLUDED 



FLIGHT 

ROUTE 

DEPARTURE 

DATE 

DATA TIKE 
INTVL (GHT) 

DATA* 

Data** 

46 

47 

48 

49 

GF202 SFO-HNL 
u HNL-LAX 

" 1AX-OED 
* ORD-SFO 

3/2 4/7 7 
3 / 25/77 
3/25/77 
3/25/77 

2243-0237 

0936-1351 

1611-1851 

2211-0126 

59 
162 
31 
- 36 

0 

c 

0 

0 


2181 


♦ Number of DATA records 
** Constituent measurements: 


C - Ozone 
F - Filter data 





TABLE III - GASP FLIGHTS CN TAPI VLC012 


ORIGINAL PAGE IS 
OF POOR QUALITY 




B) FILE 2 ( 

DAL-N4711U 

) 








FLIGHT 

DEPABTUKE 

LATA TIME 

DATA* 

Data** 



ROttlE 

DATE 

INTVL (GMT) 





1 

GF203 

SFC-ORD 

3/26/77 

1846-2130 

5C 


c 

z 

2 

N 

CFD-UX 

2/21/11 

005b-0409 

71 


c 

z 

3 

ft 

LAX-JFK 

3/27/77 

2031-0024 

61 


c 

z 

4 

If 

JFK-LAX 

3/28/77 

1724-2206 

56 



z 

5 

GF204 

LAX-SEA 

3/29/77 

0157-0336 

22 



2 

6 

ii 

SEA-OBD 

3/29/77 

1625-1912 

52 


c 

t 

7 

M 

ORD-LAX 

3/29/77 

2232-014T 

39 



z 

8 

U 

LAX-JFK 

3/3C/77 

2036-0009 

452 , 

0 

c 

z 

. 9 

GF205 

JFK-LAX 

3/31/77 

1736-2247 

92 

c 

c 

z 

10 

it 

LAX-SEA 

4/ 1/77 

0156-0334. 

« t 
w ¥ 

0 


z 

11: 

ii . 

SLA-OKD 

4/ 1/77- 

1626-1-901 

32 

c 

c 

z 

1-2 

M 

CBt-LAX 

4/ 1/77 

2205-0130 

41 

0 


z 

13 

It 

LAX-JFK 

4/ 2/77 

2030*0026 

64 

c 


z 

14 

H 

JFK-LAX 

4/ 3/77 

1735-223t 

56 

0 

c 

z 

15 

It 

LAX-HNL 

4/ 4/77 

0047-0509 

51. 

0 

c 

2 

16 

It 

HKL^SFO 

4/ 4/77 

1957-2347 

36 

0 

c 

2 

17 

GP208 

HNL-SFO 

4/ 5/77 

2005-2355 

45 

c 

c 

2 

18 

ii 

SFC-ORD 

4/ 6/77 

1841-2134 

35 

0 

c 

2 

19 

n 

ORD-LAX 

4/ 7/77 

C1C4-0404 

35 

0 

c 

2 

20 

it 

LAX-JFK 

4/ 7/77 

2038-0033 

47- 

0 

c 

2 

21 

it 

JFK-LAX 

4-/ e/77 

1722^-2157 

50 

c 

c 

2 

22. 

tt 

LAX-SEA 

4/ 9/77 

0211-0329 

16 

0 


2 

23 

« 

SEA-ORD 

4/ 9/77 

1615-1859 

49 

c 

c 

2 

24 

« 

CBt-LAX 

4/ 9/77 

2204-0109 

35 

0 

c 

2 

25 

t* 

LAX-HNL 

4/10/77 

0404-0844 

51 

c 

c 

2 

26 

H* 

HKL-SFC 

4/10/7-7 

1956-2348 

41 

0 


Z 

27 

« 

SFO-HNL 

4/11/77 

C201-O621 

42 

0 

c 

2 

28 

It 

HALtSFC 

4/11/77- 

0854-1264 

43 

0 


Z’ 

29 

GP2V3 

SFO-OHD 

4/11/77- 

1841-21-33 

SC 

0 


2 

30 

H 

CRD-LAX 

4/12/77 

0056-0403 

38 

0 


Z 

31 

II 

LAX-JFK 

4/12/77 

2C36-0046 

49 

c 


Z 

32 

tl 

JFK.-LAX 

4/13/77 

1730-2200 

53 

0 


Z 

33 


LAX-HNL 

4/1-4/77 

0051-0507 

51 

0 


2 

34 

II 

HNL-SFO 

4/1-4/77 

1959-0 C04 

4S 

0 


2 

35 

GF216 

SFO-HNL 

4/15/77 

0401-0802 

46 

0 


Z 

36 

H 

HKL-SFO 

4/15/77 

1021-1413 

46 

0 


2 

37’ 

It^ 

SEO-ORD 

4/1-5/77 

1840-2145 

36 

0 


2 

38 

tl - 

GRC-LAX 

4/16/77 

0113-0408 

65 

0 


2 

39 

II 

LAX-HNL 

4/16/77 

1808-2238 

53 

0 


2 

40 

H* 

HNL-SFO 

4/17/77 

0104-0454- 

41 

0 


Z 

41 

GP220 

SFO-HNL 

4/19/77 

1745-22 tO 

53 

G 


Z 

42 

«• 

HNL-LAX 

4/20/77 

0006-0351- 

46 

0 


2 

43 

»i 

LAX-JFK 

4/2C/77 

2031-0041 

48 

0 


2 

44 

it 

JFK-LAX 

4/21/77 

1733-2158 

49 

0 


2 

45 

ti 

LAX-HNt 

4/22/77 

0044-0518 

70 

0 


Z 


39 


PWV- ■ 


tAB IE III - B) VLCC12, KILE 2 CONTINUED. . .. 




FLIGHT 

DEPAFTUFE 

LATA TIHE 

DATA* 

Data** 



FO UTE 

DATE 

INTVL(GMT) 

- 



4*6 

GF220 

HKL-LAS 

ft/ 22/7 7 

C533-1403 

54 

c 

z 

47 

ff 

LA S-LAX 

4/22/77 

1616-1626 

4 

0 

z 

48 

II' 

LAX-JFK 

ft/22/77 

2G30-0040 

48 

c 

z 

49 

II 

JFK -LAV 

ft/22/77 

1727-2152 

36 

0 

z 

£0 

It 

LAX-HNL 

ft/2ft/77 

C042-0522 

51 

0 

Z F 

51 

It 

HNl-LAX 

•♦/24/77 

0639- 1 320 

4 3 

0 

Z 

52 

II 

LAX-QFD 

ft/24/77 

1540-1330 

n 

c 

z 

53 

11 

CBL-iAX 

ft/24/77 

2 114-00 1ft 

17 

0 

z 

54 

11 

LAX-HKL 

ft/25/77 

1702-2157 

58 

c 

t 

55 

(1 

HM-SFG 

ft/26/77' 

0004-0339 

4C 

0 

z 

56 

GE 223 

SFO-HNL 

4/26/77 

1634-2104 

55 

0 

z 

57 

II 

HKL-LAX 

ft/2t/77 

2259-0249 

44 

0 

z 

58 

It 

LAX-HNL 

*4/27/77 

1706-2151 

53 

c 

z 

59 

It 

HSL-SFC 

ft/27/77 

2357-0336 

44 

0 

z 

60 

It 

SFC-OK E 

4/28/77 

1741-2031 

34 

c 

z 

61 

II 

CRE-StA 

ft/25/77 

0002-0312 

37 

0 

z 

62 

II 

SLA-OF.D 

4/25/77 

t517-1752 

32 

c 

z 

t?3 

II 

CFE-SFO 

ft/25/77 

2131-3051 

36 

0 

z 

64 

« 

SFC-JFK 

ft/30/77 

2119-0124 

47 

c 

z 

t>5 

u 

JEK-SFO 

5/ 1/77 

14-32-1.901 

54 

0 

z 

66 

II 

SFOHS’L 

5/ 1/77 

2139-0144 

42 

c 

z 

67 

II 

HNL-Sf 0 

5/ 2/77 

1959-00 IS 

5C 

0 

Z ■ 

i'3 

GF228 

SFC-OR V 

5/ 3/77 

1746-2031 

26 

c 

z 

€ 9 

tt 

CFL-SEA 

5/ ft/77 

000C-0256 

22 

0 

t 

70 

tt 

OKD-LA X 

5/ 4/77 

2116-0027 

72 

c 

z 

71 

ir 

i AX- JFK 

5/ 5/77 

1933-2325 

32 



72 

it 

JFK-LAX 

5/ 6/77 

1632-2117 

25 



73 

tt 

LAX-HNL 

5/ 6/77 

234.7-0419 

4ft 



74 

« 

HNL-LAX 

5/ 7/77 

192.7-2331 

19 



75 

it 

LAX-DEN 

5/ 6/77 

0147-0257 

i-c 



76 

it 

DEN-LAX 

5/ 6/77 

1758-1758 

i 



77 

tt 

LAX-HNL 

5/ o/77 

2047-01 IT 

1C 



76 

it 

HNl-SFO 

5/ 5/77 

1958-2343 

5 



79 

tt 

SFC-JFK 

5/11/77 

2113-0119 

28 



80 

tt 

JFK-SFO 

5/12/77 

1433-1853 

17 



81 

tt 

SFC-HNL 

5/V2/77 

2132-0151 

32 



82 

•t* 

HNL*LAX 

5/13/77 

2.118-2333 

27 



63 

it 

LAX-DEN 

S/1ft/7? 

0147-0 3.12 

17 



64 

tt 

DEN-LAX 

5/ 14/77 

1713-1813 

V3 



85 

tt 

LAX-iiNL 

5/1 ft/77 

2031-0100 

69 



86 

tt 

HfcL-ORD 

5/15/77 

C337-1037 

8V 



87 

n - 

OKC-YYZ 

5/15/77 

125ft- V324 

7 



es 

tt 

YYZ-OfcD 

5/15/77 

1615-1645 

7 



b 4 

it 

CBD-HNL 

5/15/77 

1920-03D5 

9-2 



90 

Vt- 

HKL-uF.D 

-- V-16/77 

0532-1233 

8 T 




CO 


E> VL0012, FIEF 2 CCNCL'lDFn 



f v 

i 

f 

I"': TAbLE III - 

f • 


Oiil<, I.\AL l'A'-r 

OF POOH QUALU ? 




FLIGHT 

DtPAFTUBE 

LATA TIME 

DAT A* 

Lata** 



E0UT2 

0ATa 

I Ml VL (iJM'i) 





SI 

GE226 

HM-SFO 

5/16/77 

2030-2155 

39 




92 

GF232 

SFOJFK 

5/19/77- 

2137-0201 

l4fc 




S3 

*» 

JFK-SFO 

5/20/77 

K35-19C0 

47 




94 

tl 

SFC-HNL 

5/31/77 

0502-0912 

45 

0 

c 

z 

95 

It 

HNL-SFO 

5/31/77 

1-957-2355 

1 1 




96 

Gf 245 

JFK-LAX 

6/10/77 

1621—21 CO 

49 

c 

c 

% 

97 

« 

LAX-HNL 

6/10/77 

2 326-034t 

31 

c 

c 

2 

98 

n 

LAX-OfcD 

6/11/77 

1751-2036 

31 

0 

c 

z 

99 

tt 

ORD-SEA 

6/12/77 

0135-3330 

19 

0 

c 

z 

100 

«i 

SL A-ORD 

6/12/77 

152b- 1601 

12 

0 


2 

101 

n ■ 

OPD^HHL 

6/12/77 

2151-0739 

27 



2 

TG2 

tt 

H VL *S F 0 

6/13/77 

2130-2359 

33 

— 4o69 

c 

c 

2 


♦ Kum-ter of DATA records 1 

** Constituent measurements: C - Ozone 

F - Filter lata j 

c - carton monoxide 

Z - Cabin ozone ... — ... — .... , 



41 


TABLE III - GAST FLIGHTS ON TAPE VLCC12 


C) FILE 3 ( UAI-N471 1U ) 




FLIGHT 

DEPABTUPE 

CAl'A TIME 

DATA* 

-Data** 



ROUTE 

DAT t 

iNTVL(GMT) 



1 

GF239 

SFO-HNL 

6/14/77 

0324-0728 

26 

2 

2 

M 

HKL-SFO 

6/14/77 

1222-1342 

8 


3 

M 

SFC-HNL 

6/14/77 

1649-2052 

25 

c t 

4 

tt 

HNL-LAX 

6/14/77 

2301-0306 

37 

C Z 

5 

l! 

1AX-JFK 

6/15/77 

1957-2331 

39 

Z 

6 

tt 

JFK-OKD 

6/16/77 

0237-0237 

1. 


7 

3E253 

LAX-HNL 

6/20/77 

2036-0054 

64 

C 

8 

i« 

HNL-GRD 

6/21/77 

0351-1102 

82 

q 

9 

ti 

HNL-LAX 

6/22/77 

0040-0505 

52 

c 

10 

it 

LAX-JFK 

6/22/77 

1932-2333 

bC 


11 

fi 

JFK-LAX 

6/23/77 

0246-0726 

5 5 

c 

12 

it 

LnX-HNL 

6/23/77 

1806-2238 

54 

c 

1.1 

it 

HNI-SFO 

6/24/77 

0101-0516 

5C 


14 

ft 

SFO-ORD 

fc/24/77 

1751-2046 

3e 

c 

15 

it 

CRC-JFK 

6/24/77 

2332-0018 

21 


16 

ft* 

JFK-SFO 

6/25/77 

1505-1935 

52 

c 

17 

tt 

SFC-HNL 

6/25/77 

2130-0130 

61 

c 

18 

tt 

HNL-ORD 

6/26/77 

0513-1233 

83 

c 

19 

ti 

CRC-HNL 

t/26/77 

1611-2320 

8 2 

c 

20 

.« 

HNL.-SFO 

6/27/77 

1956-0011 

48 


21 

Gf 251 

SFC-HNL 

6/26/77 

0319-0709 

US 


22 

tt 

HNI-SFO 

6/26/77 

0923^1328 

50 


23 

« 

SFC-HNL 

6/28/77 

1632-2032 

49 


24 

tt 

ORD-HNL 

6/2S/77 

1853-0233 

90 

c 

25 

it 

HNL-ORD 

6/30/77 

0514-1210 

89 


26 

it 

ORD-HNL 

6/3C/77 

1721-0114 

91 

c 

27 

it 

HNIrORD 

7/ 1/77 

0326-1011 

79 


28 

it 

ORD-JFK 

7/ 1/77 

T237-1 337 

13 


29 

ti 

JFK-LAX 

7/ 1/77 

1633-2103 

53 


30 

it 

LAX-HNL 

7/ 1/77 

2335-0410 

56 


31 

tt 

HNL-LAX 

7/ 2/77 

0856-1301 

48 


32 

tt 

LAX-ORD 

7/ 2/77 

1753-2038 

31 


33 

tt 

ORD-SEA 

7/ 3/77 

0027-0342 

39 


34 

tt 

SEA-QRD 

7/ 3/77 

1522-1757 

3C 


35 

tt. 

CEE-LAX 

7/ 3/77 

21-21-0023 

35 


36 

it- 

LAX-HNL 

7/ 4/77 

0259-0729 

52 

c 

37 

tt 

HNL-LAX 

7/ 4/77 

1030-1445 

£2 


38 

tt 

LAX-HNL 

7/ 4/77 

1759-2224 

54 


39 

tt- 

HNL-SFO 

7/ 5/77 

0058-0450 

44 


40 

tt 

SFO-ORD 

7/ 5/77 

1735-2020 

33 


41 

tt 

CED-JFK 

7/ 5/77 

2246-2331 

10 


42 

tt 

JFK-SFO 

7/ 6/77 

1437-1917 

57 


43 

tt 

SFC-HNL 

7/ 6/77 

2135-0148- 

61 


44 

tt 

HNL-LAX 

7/ 7/77 

C831-1233 

46 


45 

n 

LA’X-IT 0 

7/ 7/77 

1856-2316 

51 



ORIGINAL PAC,r 

riE' inn/-!*, 


lit 

III - 

C) VL0012, 

PILE 3 CONTINUED . . » . 




FLIGHT 

DEPAETUEE 

DATA TIME 

DATA i 



EOtJlfc 

DATE 

INTVL (GMT) 


46 

GF251 

ITOLAX 

7/ 6/77 

0133-0521 

4 2- 

47 

« 

LAX-OBD 

7/ 8/7 7 

0805-1040 

29 

4o 

«t 

ORD-PIT 

7/ 6/77 

1300-1320 

5 

49 

it 

FIT-QRD 

7/ 6/77 

1549-1620 

7 

50 

ti 

ORD-LAX 

7/ 6/77 

1850-2201 

36 

51 

it 

LAX-JFK 

7/ 9/77 

0625-1015 

44 

52 

tt 

JFfc-ORC 

7/ 9/77 

1533-1649 

51 

53 

« 

CRD-HNL 

7/ S/77 

190C-0250 

91' 

54 

ti 

BNL-ORD 

7/10/77 

0515-1208 

79 

55 

it 

CRP-HNL 

7/10/77 

1600-2339 

92 

56 

tt 

ITO~ORD 

7/11/77 

0407-1101 

132 

57 

n 

CRD-HKL 

7/11/77 

1430-2200 

eg 

56 

ft- 

HNL-LAX 

7/12/77 

CC38-0453 

5C 

59 

tt 

LAX-HNL 

7/12/77 

1811-2236 

51 

60 

ti 

HNI-SFO 

7/13/77 

0110-0510 

49 

61 

61246 

3FOOBD 

7 /-1 3/7 7 

1737-2022 

32 

62 

tt 

ORD-JFK 

7/13/77 

2316-001-4 

11 

63 

tt . 

JFK-3FQ 

7/14/77 

1448-1923 

4S 

64 

GF 25 1 

SFO-HNi 

7/14/77 

2144-0159 

49 

65 

H 

HKI-ORD 

7/15/77 

0351-1036 

79 

66 

to 

ORD^HNL 

7/16/-77 

1620-2350 

88 

67 

Ur 

HKI-LAX 

7/17/77 

19 25-2 340 

47 

68 

li- 

LAX-DhN 

7/16/77 

C15G-0310 

17 

63 

ft 

CEN-LAX 

7/16/77 

1655-1815 

V6 

70 

H 

LAX-HNL 

7/16/77 

202b-0058 

54 

71 

ft 

HKt-ORD 

7/19/77 

0315-1029 

86 

72 

It 

ORD-JFK 

7/19/77 

1244-13.49 

13 

73 

It 

JFK-LAX 

7/19/77 

1644-2051 

45 

74 

tt 

LAX-HNL 

7/19/77 

2341-0416 

55 

75 

It 

HKL-LAX 

7/20/77 

C931-123T 

4 S 

76 

It 

LAX-QRD 

7/2C/77 

1755-2055 

35 

77 

tt 

ORD-SEA 

7/21/77 

C016-C316 

36 

78 

tt 

SEA-ORD 

7/21/77 

1520-1753 

44 

7* 

tt 

CRE-LAX 

7/21/77 

2144-0034 

33 

80 

GF247 

LAX-HKL 

7/22/77 

0304-07 29- 

52 

81 

u 

HNL-LAX 

7/22/77 

1940-2345 

43 

82 

tt- 

LAX -DEN 

7/23/77 

C 1 5 1 —03 1 3 

24 

83 

tt 

DEN -LAX 

7/23/77 

1653-1813 

17 

84 

tt 

LAX-HKL 

7/23/77 

2057-0145 

56 

85 

it 

HNL-SFC 

7/24/77 

0938-1333 

44 

86 

it 

SFO-HNL 

7/24/77 

1639-2052 

57 

87 

tt 

HNL-LAX 

7/24/77 

2258-0308 

49 

88 

tt 

LAX-OBD 

7/25/77 

C838-V123 

34 

89 

tt 

CFD-P1T 

1 / 25/11 

1304-1324 

4 

90 

ti 

PIX-ORD 

7/25/77 

1549-1624 

8 


c 

C 


c 

c 

c 

c 


<u 


TABLE III 


C)' VL0C12, FILE 3 CONCLUDED 




FLIGHT 

DEPAFItlRE 

DATA TIME 



BCUTE 

CATE 

INTVL(GMT) 

91- 

GI247- 

OKD-LAX- 

7/25/77 

1839-2139 

92- 

n 

LAX-HNt 

7/26/77 

1710-2149 

93 

it - 

HNl-SFC 

7/26/77 

2355-0348 


DATA* Lata* 



+ Number of LATA records 

** Constituent measurements; c * carbon m-onoxdde, 

2 - Cabin ozone 


44 * 


fniff' *.n («) 



TABLE 

III - GASF FLIGHTS 

OH TAPE 

VLC012 

origin^ 
op POOR 

pagb is 

qUAUTY 

D). FILE 4 ( 

UAL-N4711U 

) 






FLIGHT 

DtPAFTUKE 

CAT? TIME 

DATA* 

Data** 



K 0 U 1 & 

DATE 

IHlVL(GttT) 



1 

GJE258 

SFOOFt 

7/27/77 

1738-2018 

31 


2 

it 

ORD-SFC 

7/27/77 

2243-2333 

11 


3 

tt 

SFG-HNL 

7/30/77 

0253-0712 

50 


4 * 

n 

HNL-LAX 

7/30/77 

0911-1 311 

46 



ii 

LAX-OAD 

7/30/77 

1749-2029 

3-C 


6 

tt- 

CBD-SEA 

7/31/77 

0009-0319 

35 


7 

tr 

SEA-OKD 

7/31/77 

1519-1754 

3C 


8 

tt 

CEL-LAX - 

7/31/77 

2138-0048 

37 


9 

n 

LAX-HNL 

8 / 1/77 

0256-0720 

52 

F 

to 

it 

HAL-LAX 

8 / t/77 

1035-1435 

Hi 


11 

li- 

LAX-OED 

6 / 1/77 

1748-2033 

34 


12 

ft 

CFD-SEA 

8 / 2/77 

0009-0325 

39 


13 

«• 

SEA-OED 

8 / 2/77 

1527-1757 

31 


14 

tt 

ORL-LAX 

8 / 2/77 

2129-0037 

36 


15 

tt 

LAX-HNL 

8 / 3/77 

C302-07 37 

53 - 


16 

it 

HNL-LAX 

8 / 3/77 

1024-1425 

46 


17 

tt 

LAX-HNL 

8 / 3/77 

1710-2153 

7.1- 


18 

tt 

HNL-SFC 

8 / 3/77 

2347-0332 

45 


19 

tt 

SFO-HNL 

fa/ 4/77 

2020-C047 

64 

F 

2-0 

tt 

RNL-ORD 

8 / 5/77 

0349-1025 

SC 


21 

tt • 

ORD-HNL 

8 / 6/77 

1708-0103 

95 


22 

n 

HNL-LAX 

8 / 7/77 

0829-1224 

46 

* 

23 

it> 

LAX-HNL 

8 / 7/77 

1706-2141 

54 


24 

•i 

HNL-SFC 

8 / 7/77 

2359-0344- 

42 


25 

GF265 

SFOHNL 

8 / 8/77 

2012-0029 

49 


26 

u 

HNL-LAX 

b/ 9/77 

0212-0612 

45 


27 

tt 

lAx-ito 

8 / 9/77 

1907-2327 

53 


28 

tt 

ITC-LAX 

8/10/77 

0134-0517 

41 

F 

29 

tt 

LAX-ORD 

8/10/77 

0815-1050 

31 


30 

>t 

CRD-PIT 

8/10/77 

1303-1326 

£ 


31 

tt 

PIT-OEO 

8/10/77 

1604-1634 

6 


32 

M 

CED-LAX 

8/10/77 

1834-2149 

37 


33 

tt 

J-FK-OED 

fa/ 11/77 

1528-1633 

13 


34 

tt 

CPD^HNL 

8/11/77 

1952-0331 

83 


35 

ti- 

HNL-LAX 

8/12/77 

1933-2333 

43 


36 

lt. 

LAX-DEN 

8/13/77 

0216-0318 

t 2 

F 

37 

W 

DEN-LAX 

8/13/77 

1702-1822 

16 


38 

H 

LAX-HNL 

8/13/77 

204-1-0116 

53 


39 

ft 

HNL-ORD 

b/14/77 

0330-1010 

76 


40 

tl 

CRD-YYZ 

8/14/77 

1239-1304 

6 


41 

H 

YtZ-ORD 

8/14/77 

1614-1700 

9 


42 

tt 

CPD-HNL 

8/14/77 

1907-0302 

93 


43 

tt 

HNL-SFO 

8/15/77 

2013-2348 

39 


44 

tt 

SFC-HNL 

e/ 16/77 

0314-0729 

45 

F. 

45 

tt 

HNL-SFO 

8/16/77 

C932-1317 

46 



45 


TABLE III 


!/) VL0012, FILE U CONTINUED.... 




FLIGHT 

DEPARTURE 

EATA TIJ1E 

DAIAi 



ROUTE 

DATE 

IKTVL(GHT) 


46 

GF265 

SFC-HtfL 

6/16/77 

1644-2054 

46 

47 

n 

HNL-LAX 

8/16/77 

2322-0320 

48 

48 

it 

LAX-ITO 

8/17/77 

1-926-2345 

50 

49 

if 

ITOLAX 

8/13/77 

014-9-0535 

45 

50 

ii 

LAX-OLD 

8/16/77 

0804-1044 

3*1 

51 

it 

CRD-PIT 

6/18/77 

1255-1315 

c 

52 

n* 

PIL-ORD 

6/ 18/77 

1556-1631 

6 

53 

ii 

CRD-LAX 

6/18/77 

T8 34- 2 135 

33 

54 

it 

LAX-JFK 

6/19/77 

C611-1000 

. 45 


it 

JFK-OKD 

6/19/77 

152S- 16 54 

16 

56 

t« 

OF.D-HNL 

6/19/77 

1649-0253 

89 

57 

n 

HU-5F0 

8/20/77 

0927-1312 

44 

£8 

H 

S FO-HHL 

8/2C/77 

1632-2037 

48 

58 

M 

5FC-HNL 

6/31/77 

0249-0659 

4*7 

60 

ii 

HNL-SFO 

6/31/77 

0935-1-324 

40 

ei 

GF275 

SFOHRL 

8/31/77 

1631-20 36 

45 

62 

it 

HNL-LAX 

8/31/77 

2258-0303 

39 

63 

ti 

LAX-ITO 

9/ 1/77 

1908-2313 

4*2 

64 

it 

ITO-LAX 

9/ 2/77 

0136-0536 

36 

o5 

«i 

LAX-DTW 

9/ 2/77 

0815-11 15 

3C 

66 

ti 

DTK-PIT 

9/ 2/77 

1352-1357 

2 

t? 

ii 

PIT-OFD 

9/ 2/77 

1606-1636 

7 

68 

ti 

ORD-LAX 

9/ 2/77 

1847-2152 

32 

69 

ti 

LAX-SFO 

9/ 2/77 

2346-0006 

5 

70 

tt 

SFO-LAX 

9/ 3/77 

0147-0212 

5 

71 

H 

LAX-SFC 

9/ 3/77 

Q4G2-G4 17 

4 

72 

II 

Jf K-SFO 

9/ 4/77 

1432-1S07 

5C 

73 

V* 

SFC-HNL 

9/ 4/77 

2126-0141 

4*5 

74 

II 

HKL-SFO 

9/ 5/77 

0930-1320 

43 

76 

It 

SFC-HHL 

9/ 5/77 

1627-2042 

5C 

76 

It 

HNL-LAX 

9/ 5/77 

2318-0313 

46 

77 

tt 

LAX-OFK 

9/ 6/77 

0613-1003 

37 

78 

It 

OPD-HNL 

9/ 6/77 

1652-0234 

74 

79 

II 

OBD-HNL 

9/ 7/77 

1606-2350 

96 

60 

II 

HNL-OHD 

5/ 8/77 

03i6-1001 

70 

81 

II 

0KC-YY2 

9/ 8/77 

1315-1340 

6 

82 

II 

YYZ-0ED 

9/ 8/77 

1553-1645 

36 

83 

n 

CBD-HNL 

9/ 8/77 

1916-0304 

97 

84 

M 

HNL-LAX 

9/ S/77 

1002-1402 

44 

85 

it 

LAX-HNL 

9/ 9/77 

1719-2157 

53 

86 

ii 

BNL-SFO 

9/ S/77 

2346-0336 

45 

87 

tt 

SFC-ORD 

9/10/77 

1739-2015 

30 

88 

u 

OED-JFK 

9/10/77 

2236-2326 

VC 

89 

it 

JFK-SFO 

9/11/77 

1435-1924 

54 

90 

•i 

SFO-HNL 

9/11/77 

2142-0152 

41 


46 


D) VLC012, FILE 4 CONCLUDED 


(iHWW^wfApr 

.,*• poor qUALuh 


T-ABIE III - 




PLIGHT 

ROUTE 

DEPABTUKI 

DATE 

DATA TIME 
iNTVt (GMT) 

DATA* Data** 

91 

GF275 

BNL-LAX 

9/ 12/77 

C833-1228 

38 

52 

»* ■ 

LAX-ORD 

9/12/77 

1522-1808 

36 

93 

H - 

OED-SFO 

9/12/77 

2126-0041 

36 

94 

It 

5FC-HNL 

9/13/77 

0307-0717 

4c 

$5 

H 

HNL-SFO 

9/13/77 

0937-1332 

42 

56 

M 

SFOHNL 

9/13/77 

1626-2041 

42 

97 

M 

HNL-LAX 

9/13/77 

2302-0252 

45 

98 

It 

LAX-JFK 

9/14/77 

200C- 2353 

47 

99 

II 

LAX-ORD 

9/15/77 

1519-1759 

26 

ICG 

II 

CfiI>SFC 

9/15/77 

2216-0128 

43 

101 

Gf 277 

SFO-ORD 

9/16/77 

1808-2053- 

32 

102 

it 

ORD-JFK 

9/16/77 

2302-2352 

11 

1C3 

it 

JFK-SFO 

9/17/77 

1459-1959 

60 

VG4 

tt 

SFC-HNL 

9/17/77 

2220-0235 

52 

105 

it 

HNL-LAX 

9/18/77 

1932-2335 

63 

ice 

i< 

LAX-DEN 

9/19/77 

0152-0301 

15 

107 

H 

CER-ORD 

9/ 19/77 

0502-0617 

16 

108 

tt- 

LAX-ORD 

9/20/77 

0803-1033 

31 

109 

ft 

ORD-PLT 

9/2C/77 

1315-1340 

6 

110 

II 

PIT-ORP 

9/20/77 

1546-1628 

— i 

4 394 


♦ Number cf DATA records 

** Constituent measurements: f - Filter data 
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Stratosphere 

Wired 

Uncertain 
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•ff**ob serration tine not available for one or ncrc data 
*B*=15tk stage bleed on for cue or eore data points 
•F*=Cbarccal filter installed 
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Figure 2. Flight record of GASP- cabin and ambient ozone measurements 
from Pan Am N633PA, JFK»HHD, 6/1/77 (from tape VL0010, 
file 3, flight 1). 
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Figure 4, Flight record of GASP cabin and 
ambient ozone measurements from 
United H4711U, JFK-LAX, 4/3/77 
(from tape VL0012, file 2, flight 14). 
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APPENDIX A - Specifications fee GASP Archive Tapes (VLXXXX) 



ORIGINAL PAG l* 

GENERAL OF POOR QUALITY 

1. Tapes are written in EBCDIC format, using nine track 
tapes. . 

2. Tape density is 800 BPI. 

3. Physical records (blocks) are 4096 bytes. 

4. The tapes are unlaoeled, and contain one or mere GASP 
data files. (Or. tapes <- VL0C09 these are followed by a 
tropepause pressure data file.) 

GASP- DATA PILE 

1. Each GASP data file contains data, from a single GASP 
aircraft- Within each . file, data are grouped’ and 
identified- by flights (takeoff to landing) in- 
chronological order. 

2. The GASP aata for each flight, begins with a logical FLHT 
record (flight iden-tif icaticn - data), which is followed 
by logical DATA’ records (one tor each data recording 
made during the flight) . Beth FLHT and DATA- records 
contain 512 -bytes, hence there ate 8 logical records per 
pLysical record (block). 

3. An PlHT record will always be the first logical record 
in a block. However,, every block need’ not begin with an 
PlHT record (i.e., if there are more than Seven DATA- 
records in a flight).- If the FLHT record plus the - 
available DATA records for- a- flight do not fill an 
integer number of blocks, the unused logical records in. 
the final, block are padded with zeros creating PADD 
records. The diagram below shows how several short 
flights would be blocked. 


3 

rDlTclTS' ITeTFpTp 


1234567 8- 12345678 


Block 1 2 

TFdTdTpT 


Logical 

Record 12345678 


? • 

H . ' 
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Block 4. 


5 


6 



P-DEODDDO 


E .0 0 D E D a B- 


p.tump 


Logical 

Record 123(5(78 12345679 12345678 

where F is an FLAT record 
D~ is a DATA record 
P is a FADE record. 


4. Tne first. four bytes in each logical. record identify the 
record type as FLHT , DATA#, or PADD. Detailed, 

specification of. the parameters and. formats for FLAT and 
DATA records are given in Table A-I and A-II 

respectively. 

a) - in each F-LHT- record, the number of DATA records to 

follow is given, by N D AT. A (Eytes 76-81), and the 
numter. of blocks in the flight is given by 4 BLOCK 
(Bytes 92-84) . 

b) For the last DATA record of. each flight, LbFLG 
(Byte 5). * *L'; for the last DATA record, in .each 
file, LBFLG * «&' if the following file is a GASP 
data file, and LBFLG * «l* if the following tile is 
the trofcpause pressure file; for all other DATA 
records, nBPLG - • • . 

Hote: DATA records with LBFLG /• • * will be followed by 

PADD records if the physical record (block), is net 
complete. 
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Table A-I format for Ft HT 
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